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Preface 



Contrary to the view expressed in the cartoon* presenting science to 
the public is an opportunity to which the scientist should rise. It can 
help the public, it can enrich our culture, and it can aid science and 
scientists. 

To make sound decisions for themselves and their families, commu- 
nity members need information on science, a field that this book defines 
broadly to include technology and medicine. Scientific information also 
Is necessary in formulating public policy. And the public* as a major 
funder of scien<&Tis entitled to learn about iL 

Indeed, the public is eager to hear about science. Both in newspa- 
pers*^** and on television news programs,*^** science stories are among 
the items that interest community members most. In news mag^ines* 
issues with cover stories on science boast top saies**^^* Several science 
magazines founded since the late 1970's are flourishing, and longer- 
established counterparts also thrive (Table 1). Science museums and 
related facilities command 150 million visits per year (more than 
basebalL basketball, and football games combined), and the annual 
anendance at the National Air and Space Museum rivals that of EMsney 
World.***' Many lectures and books on science also draw large audiences. 

Such interest is fitting, for science is an integral part of our culture. 
We would not tolerate locking the musically untrained out of concert 
halls: we would not banish all but art historians from art museums; nor 
would we restrict Shakespeare and EHckens to scholars of drama and 
litcraturel Rather, we have program notes, gallery tours* popular lec- 
tures, and more. The public deserves similar help in understanding and 
appreciating science. 

Presenting science to the public can also aid us as scientists. Within 
our work, nearly all of us must sometimes present science to adminis- 
trators, students, patients, and others outside our specialties. Efforts to 
communicate broadly can cross-fertilize fields of science. Helping the 
public to understand science is likely to foster public support, as well as 
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X Preface 

Tahij: I* Cin'utaium of selected science ma^iazines 



Tillc of mogazinc Approximoie circulation* 

American Heallfi 450.000 

Discover - 850.000 

The Harvard Afedicai Schyol Hcaiih Unier 300-000 

///i'A Technology 300.000 

Science Digest 570*000 

Science 83 700*000 

Science ^'ms 165*000 

Scientific American 700-000 

Technology lllusiraied 300-000 

TeChnoiogv Rcwm: 70*000 



*Asori983orlaie 1982. 

attract people to scientific careers- Last but by no means least* presenting 
science to the public can be enjoyable, 

We have many good reasons to popularize science, and science can 
be presented responsibly and skillfully to the public only if scientists 
tokc an efTective role. Yet most of us lack background in popular 
communication and have little time to learn about this field- Presenting 
Science to the Public is therefore a brief- practical handbook for busy 
scientists* It begins by discussing basic principles, then focuses on 
presenting science through the mass media* and concludes with chapters 
on conveying science directly to the public^both orally and iti print. 
Individual chapters are easy to consult, and the entire guide is quick to 
read- 
May you use this book often, and with pleasure and success. 
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PART I 



PRESENTING SCIENCE 
TO THE PUBLIC: 
GENERAL PRINCIPLES 



Whenever you present science to the public^ adherence to the same 
basic principles will aid in communicating efTectively, Therefore Part i 
of this book is a set of general guidelines that^pertain to any sening and 
medium. The rest of the volume then discusses various situations in 
which to apply this advice and offers recommendations specific to each. 



Chapter 1 



Communicating with the Public: 
Some Basics 



In 1947. Paul W, Merrill of the Mount Wilson Observatory issued 
three principles of poor writing/^**^ The first: Ignore the reader. The 
second: Be verbose, vague, and pompous. The third; Do not revise. The 
impli^ advice on communicating well is especially important in pre- 
senting science to the public, and it pertains not only to print but also 
to other channels. 



Analyzing the Audience 

As Merrill implied, awareness of the audience is basic to effective 
communicarion. **It is an excellent exercise to periodically place oneself 
in the position of the person he is trying to communicate with.^ says 
Dennis S. O'Leary. the physician who served as the Geoi^e Washington 
University Hospitars spokesperson after President Reagan was shot. 
"That person may have different concerns, different needs, and different 
responsibilities. It helps to understand if one is trying to be under- 
stood.^^-* 

"The public" encompasses many populations, each with a distinct 
spectrum of backgrounds and interests; it includes both "attentives^ (the 
fifth or so of the general population particulariy interested in and 
informed about science) and ^^nonattentives.^'**** Consider the viewers 
of the local evening news: the readers of Good Housekeeping. The New 
Yorker, and Discover, and a chapter of the American Cancer Society. 
Each of these groups wants some kinds of information on science, 
technology* or health. But the typical member of each may differ in 
many ways- 

When they are interviewing scientists for publications or broadcasts 
that serve specific segments, reporters usually gear the questions accord- 
ingly. Perhaps, for example, a team has developed a new vaccine* All of 
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> 

the journalists may ask basic questions about the product, its histor>'. 
and its projected impact* Then, however, a local reporter may focus on 
hometown researchers' roles, a business correspondent may ask about 
economic implications, and a writer for a women ^s magazine may 
inquire about effects on childrm^s health. Ifyou are unfamiliar with a 
publication or broadcast for which you are being interviewed, ask about 
its audience; the answer may suggest types of information to present 
and ways to present it. 

When you prepare to present science directly to the public, again 
consider the audience. Review copies of magazines for which you wish 
to write, and perhaps discuss the i^^dership with the editor, Ifyou are 
invited to address a lay group^ ask about the membership. 

Once you are familiar willi an audience, you can adjust your emphasis 
and mode of presentation accordingly. Whatever the audience's interests 
and level of sophistication^ thouglu concern and respect are wonh 
conveying. As budding journalists are often told: never overestimate 
your audience^s knowledge, but never underestimate its intelligence 
either 



Building on the Audience^ Background 

After analyzing the audience, use its background and interests as a 
scaffolding for your information, Stan by relating your topic to matters 
about which the readers or listeners already know and care {for instance, 
the cost of enei^y, the weather, their hobbies, or their health). Otherwise, 
the audience may not understand what you are saying — and even if it 
does, it may see little reason to find out more. Once you have shown 
how your material relates to the familiar and the practicaU you can 
move ahead: those being addressed will then be able to, and will want 
to^ follow along. Be careful, howe^'er, not to progress too far from the 
original concerns or to move too fast. 

So, how to begin? with rainbows, not refraction. Influenza, not 
immunology. Your public's pocketbooks, not your doctoral dissertation. 
Consider opening with a historical observation or an item from the 
news. Perhaps better yet, stan with some human interest, such as an 
anecdote about a famous person^ the story of a client or student or 
patient, or a glimpse of the challenges faced in your own research. 

An especially helpful tactic for relating unfamiliar to familiar concepts 
is the analogv\ Comparing a computer to a brain (or vice versa, depend- 
ing on the audience), a ehefnical procedure to a culinary technique, or 
a space probe's sensors and appendages to the parts of an oi^anism can 
help your audience to grasp and appreciate your point One example of 
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how an analogy can help make an abstract principle seem concrete is 
this passage from The Soul of a New Machine: 

Computer engineers call a single high or low ^ ..iage a bit. and it 
symbolizes one piece ofinforniation. One bit can't symbolize much: 
it has only two possible states, so it can. for instance, be used to 
stand for only two integers. Put many bits in a row. however and 
the number of things thai can be represented increases exponen- 
tially. By way of annlogyt think of telephone numbers* Using only 
four digits, the phone company could make up enough unique 
numbers to give one to everybody m a Small town. But what if the 
company wants to give everyone in a large region a unique phone 
number? By using seven instead of four digits. Ma Bell can generate 
a vast array of unique numbers, enough so that everyone in the 
New York metropolitan area or in the state of Montana can have 
one of his own.*^^* 

Constructing such an efTeaive analogy can be difficult, but the effort 
can be most worthwhile. 

In summary, begin by relating your subject to that which is familiar 
and important to the audience. Once that link is established, you can 
move ahead. Take care, though, not to stray too far for too longt 

Stating the General Concept Before the Details 

To orient the audience, and to help it decide whether to find out 
more, state general concepts before giving details. Give the function^ 
the principle, and the main advantages of an invention before getting 
to the particulars^ State the outcome and main phases of a process 
before launching into a step-by-step account Present your major find- 
ings and their implications before discussing your evidence at length. 

Consider this paragraph from the popular essay "The Panda's 
Thumb" by scientist Stephen Jay Gould: 

The panda's "thumb" is nou anatomically, a finger at all. It is 
;. constructed from a bone called the radial sesamoid, normally a 
; Small component of the wrist. In pandas, the radial sesamoid is 
greatly enlai^ed and elongated until it almost equals the metapodial 
bones of the true digits in lengUi The radial sesamoid underlies a 
pad on the panda's forepaw; the five digits form the framework of 
another pad the palmar. A shallow furrow separates the two pads 
and servesasa channclway for bamboo stalks.*^^* 

Had Gould begun by discussing radial sesamoids and metapodial bones. 
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he might have lost most of his audience. By presenting the general 
concept first, he orients readers so well that they car readily understand 
these terms. 



Including — and Following — Examples 

After presenting a general concept, you can support and clarify your 
ideas in various ways. One effective technique is to use examples, as 
physician Lewis Thomas does in this passage from TlieLivesofa Cell: 

Most bacteria arc totally preoccupied wiih browsing, aliering the 
configurations of origanic molecules so ihat they become usable for 

the energy needs of oiher forms of life Some have become 

symbfonts in mon^ specialized, local rehijons. living as working 
pans in the tissues of higher organisms. The nxn nodules oflegumes 
would have neither form nor function without the masses ofrhizo- 
bial bacteria swarming inio the root hairs^ incorporating themselves 
with such iniimacy ihai only an electron microscope can deiea 
which membranes are bacterial and which are plant. Insects have 
coloniesofbacieria.ihemycctocytes, living in them like linle glands, 
doing heaven knows what but being essential The microfloras of 
animal intestinal tracts arc pan of the nutritional system. And then, 
of course, there are the mitochondria ana chlorof^iasts, permanent 
residents in even'ihing,^"''^ 

Speaking of examples, imitation can be not only flanery but also a 
good strategy, both in developing general communication skills and in 
performing specific tasks. Read, listen to, and watch popular presenta- 
tions of science. If you like an hem or it has been acclaimed, consider 
what makes it good. If you dislike it, identify what you dislike. And 
when, for instance, you will appear on a talk show, write a popular 
article, or give a speech, try to find a model to use^ 

Among the most accessible examples of good science communication 
are the magazine articles that have won AAAS-Westinghouse Science 
Journalism Awards. Recent winners are listed in Table 2, 

I>epictiiig Relationships Clearly 

To you as a scientist, it may be obvious that A implies B, that step C 
must precede step D. and that E seems to contradict F but really does 
not because of G. To a reporter or a member of the pubjic. however, 
such relationships may be far from clear. 

Scientists familiar with a topic can easily skip between premises and 
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Tablh 2. Mixieis nfouisiandin^ science ^^*n(ing: Ma^zine ariick's Minnin^ 
AAAS'iicstin^h(/ifse Science Jifiii^^lism Awards ft 975-} 9S2j 

Brodcur P. Annals of chcmisu>" inert. The New Yorker 1975 April 7, 
EberhariJ, Series of 25 articles on VS. Viking mission lo Mars, Science News 

1976 Junc-Novcmber, 
Cooper HSF Jr A reporter ai large; life in a space station. The New Yorker 

1976 August 30 and Seplember 6. 
Bennett W, Gurin J, Science that frightens scientists: the grcal debate Over 

DNA. The Atlantie Monthly 1977 Februao^ 
Golden F, Those baffling black holes. Time 1978 September 4, 
Canby TY. Early man in America. National Geographic Magazine 1979 

September. 

Gilmore CP, After 63 years, why are they still testing Einstein? Popular Science 
1979 December 

Cooper HSF Jr. A reporter at large; shuttle. The New Yorker 1981 February 
9 and 16, 

Ferris T, Be', jnd Newton and Einstein: on the new frontier of physics. The 
New York Times Maga7ine 1982 September 24. 



conclusions, but others may need to be told the intermediate steps. For 
instance, when addressing clinicians, saying linle more than "^carotene- 
mia-lycopenemia** may suffice; the audience quite Ukeiy can deduce the 
cause and the result. For the public, however, one must specify the 
background and the reasoning, as New Yorker writer Beiton Roueche 
does in the medical detective story "The Orange Man^; 

Dr. Wooten closed the volume. Turner was not only a heavy 
eater of carrots. He was also a heavy drinker of tomato juice. Carrots 
are rich in carotene and tomatoes are rich in lycopene. Carotene is 
a yellow pigment and lycopene is red. And yellow and red make 
orange/'"^' 

Various words and phrases also can help the audience to perceive 
links among ideas. Consider the following paragraph by Isaac Asimov: 

If tubes are fine enough, the adhesive forces are enough to pull 
the water lev^I a considerable way upward against gravity. Stick a 
blotter into water, for instance, and the water will soak upward 
through the fine spaces between the matted cellulose fibers of the 
blotter Water will also soak upward through the very fine tubes 
leading up tree trunks, and this is one of the mechanisms by which 
trees lift water hundreds of feet without a pumping mechanism like 
the animal heart. Because this works best in tubes that are as fine 
as hairs, or finer this lifting of fluids is termed capillarv' action or 
capHlaruy from the Latin "capillus " (hair).'^* (boldface added) 

Without the words denoted by boldface, this passage would be much 
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harder to follow. And without other such transitional terms and phrases 
(such as "then," "'therefore-" "in addition," "however" and "neverthe- 
less"), so would many popular accounts of science. 

Tactics other than words also help the audience keep its place. In 
written items, such structural devices as headings, italics, and numbered 
lists often enhance clarity. Similarly- in speech, skillfully timed pauses, 
as well as changes in volume or tone, can aid in orienting listeners. 



Avoiding Jargon 

Jargon-slinging may well be the most widely caricatured behavior of 
scientists. But when you are trying to present science and the public is 
tr>ing to understand, the effect is hardly funny at all. 



DOONESBURY 




''60. BOOK. 




by Garry Trudeau 





<£) 19S2G. B. Trudeau 
Repnntoj with pcrntissicn 
of Universal Press Syndicate. 
All rights reserved. 
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Be alert for jargon, which may be so enlrcnched in your vocabulary 
that you normally do not notice it. Avoid technical terms unless reason 
exists lo acquaint the audience with them. For instance, say ''aspirin," 
not "acttylsalicylic acid"*; "thermos bottle," not "Dewar flask": ""plants," 
not "vegetation" or ""flora," Let the audience concentrate on your ideas 
rather than puzzle over your words. 

In particular, beware ofpresenting ideas in mathematical terms. Most 
members ofthe public have little training in math, and many of the rest 
have forgotten what they learned and are intimidated by the field^ 
Although science journalists often can help to translate other material 
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into popular language, they arc usually of little aid here As one veteran 
science writer puts it< '^Whcn scientists march over to the blackboard 
and start putting formulas on it< I'm through,"* 

When '. term is defined difTerently in your field than in everyday use< 
make the distinction clean For instance, explain that depression can 
denote a serious biological illness in addition to meaning nhe blues."* 
and distinguish what "thinking"* or "memory"* signifies in a computer 
from what it means in human beings. 



THE FAR SIDE By GARY LARSON 




''HeyJ What'9 tfii* Drofrophila ndanogast^r doing In 
my towp?" 



Reprinted by permission of 
Chronical Features, San Francisco 
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Introducing New l erms Gently 

Technical terms need not be avoided totally. Some will be of lasting 
use to the audience. Some are important in explaining your material 
Perhaps an occaaonal such word helps lend authority lo what you say. 
Beware, however of introducing technical terms too abruptly. Doing so 
may perplex, and so drive away- the public that you are trying to reach. 

For an excellent model of leading up lo a scientific term, note how 
Sharon Begley begins a Se^ssweek article: 

Magnetic poles, like bookends and honeymooners, alwa^-s seem 
10 come in pairs. For every north pole there is a south, and trving 
to divide One from the other is an exercise in futility. Cutting apart 
magnets doesn't prcKluce separate chunks of north and south, but 
*Tiiniature replicas of the original. Nevertheless, in 1931 British 
physicist P.A.M. Dirac theorized ihai. just as there are single parti- 
cles of cleclricity. there must also be "magnetic monopolcs."***' 

Likewise- observe how writer Bernard Asbell skillfully introduces a 
technical phrase: 

. ' . Snell discovered a Single cluster of genes exercising central 
com mand over the "decisions" of the others. Some scientists have 
fondly dubbed this cluster "superigenc." More fonnally Snell calls it 
the "major histocompatibility complex."*^* 

Presenting an idea in simple language before assigning it a name can 
allow you to introduce technical terms without alarming, and thus 
repelling, the audience. 



Keeping Words^ Sentences^ and Paragraphs Short 

Your audience faces the challenge of understanding and assimilating 
information that is unfamiliar and technical. It should not also have to 
contend with lengthy words (such as those in the preceding sentence 
and many others that scientists frequently use), convoluted! sentences 
(such as this one, with its parenthetical comments), and rambling 
paragraphs. . 

Whether you are addressing the public directly or being interviewed 
by a journalist, keep most of your words, sentences, ^nd paragraphs 
short: Table 3 lists brief substitutes for terms that scientists often use. 
Such brevity is essential for presenting science to general audiences. 
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Table 3. Exampkn of usin^i shorter, more common wvrda 



Long word 


Short wond(s> 


Long word 


Short word{s) 


tXfifit u A 1 1 i Id %y 


tlklvU I 


nCvCOOai J 


nccuvu 




f tv 

uy 


nil m ^n\i i c 
nu liici vus 


liian V 


V V in pu v4 icu 


vv in pic A 


vppui lunilj 


uicin^c 






vpil lilAJ 








pci 1 vl lil 


U V 


vvll^ll UwL 




puj«^3u 


114 VC. VWIi 




now 


prevjuuMy 


before 




snow 


pi iiii At iiy 


mil nlv 
liitiinij 


elucidate 


CApidin 


fl n n Aina 111/ 
pi in^l^Kllty 


inl V 

mdini J 


essential 


nccucu 


pruvjue 


give 




ITIaKe 


^1 1 hvii 1 1 1 1 V 


l^t^r 

lAICf 


fundamental 


basic 


sufTicrent 


enough 


illustrate 


Show 


superior 


better 


indicate 


show 


technique 


methCKi: way 


initial 


first 


terminate 


end 


initiate 


begin 


uncommon 


rare 


instrument 


tool 


unnecessary 


needless 


manually 


by hand 


utilize 


use 


mCMdify 


change 


verify 


prove 


multiple 


many 







Granted, longer elements, such as those in the above passage by Lewis 
Thomas, can be appropriate for the more sophisticated segments of the 
public. Even the more educated, though, usually appreciate having 
material presented in an easily digestible way,^^^ 

If you are preparing a document for the public, you can estimate how 
easy it is to read by using a formula that takes both word length and 
sentence length into account One such formula, which yields a quantity 
called the Fog Index, is discussed on pag^ 103 through 106, 

Using Numbers (But Not Too Many) 

The public expects, and tends to remember,*^^ statistics in discussions 
of science, ^ How big? How fast? How far? How many? What percentage? 
And how expensive?^ readers or listeners may well want to know. 

Provide such information, but beware of overwhelming the audience 
with numbers. Also, put quantities in a form and context meaningful 
to those you are trying to reach. For example, avoid scientific notation* 
statistical terms, and unfamiliar units. And do relate m^itudes to 
those familiar to the public, A quick, unobtrusive comparison {such as 
between an extinct creature's size and a zoo animal's, or between the 
probability of event X and the likelihood of winning lottery Y) works 
besL When, however you want to emphasize a quantity, consider 
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constructing a more extensive analogy, as is done in the excerpts below 
(drawn, respectively, from a report in The New York Times and an 
editorial in The Boston Globe): 

Thirty femtoseconds is ihe shortest event ever perpetrated by 
man. Technically, it is .03 picosecond, which is one trilliomh of a 
second— but Charles V. Shank, head of the Bell team that built the 
pulsed-laser device, has a better way to describe it. "In one second, 
a lighi beam can travel from the Earth to the Moon and back," he 
explained. "In 30 femtoseconds, light travels about 10 microns, or 
about one-ienth the thickness of a human hain"*^-'^ 

Nothing is perhaps so impressive as the elegant accuracy of the 
[Voyager 2] shot itself in four years of travel since its bunching. 
Voyager had traveled more than 12 billion miles, passing Jupiter 
and its moon system before arriving at Saturn within ihree seconds 
ofthe scheduled time and passing about 30 miles from its theoretical 
aim point 

li is hard to find an earth-bound analogy, but the shot is rather 
like a golfer teeing up in Boston, hitting a drive that soars across the 
country. It hits exactly the right freight car in a speeding train in 
North Dakota (on the left side, please, not the ri^t) and bounces 
southwest across the rest of the country and out over the Pacific. 
Near Hawaii, the ball passes as planned through a predetermined 
porthole in a tanker steaming south, and then bounces off the deck 
and off to the beyond,^-* 



Providing Illustrations (and Keeping Them Simple) 

Some years ago, a scientific illustrator noted with surprise that he had 
produced some of his most effective work when he was rushed. Upon 
reflection, he realized why: when time was short, he omitted the extra- 
neous details,*-** 

Do use illustrations, A picture is said to be worth a thousand words, 
and ip presenting science to the public its value may be incalculable. 
Also, in this age of television, the public has come to expect visual aids. 
But as the story above suggests, keep illustrations simple unless they are 
meant only to attract attention or to decorate. 

One role of illustrations, of course, is to portray physical objects. If 
realism is important, the best choice may well be photographs. Other- 
wise, diagrams, which allow you to emphasize pertinent features and 
eliminate the rest, are oflcn the best medium. 

For instance, imagine the task of preparing a lay primer on coronary 
artery bypass surgery. In the booklet you wish to show that the heart 
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has Only a lew main arteries. Do you choose a set of x-rays including 
views such as Figure 1? No. the public could hardly be expected to 
interpret such illustrations. Figure 2 is more appropriate, but it contains 
too many extra details. The best choice is Figure 3. which includes little 
other than the structures being discussed. Similarly, to indicate that the 
blocked blood vessels can be bypassed surgically, use a schematic 
diagram (Figure 4) rather than a photograph (Figure 5), 

Another rolc of illustrations is to help convey abstract ideas. Graphs 
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loferventhculor septol brs. 

Figure 2. An Uiusiraiion ihat is tm deiaikd for ihe general pubHc. From 
Esseniials of Human Anaiomy. Seventh Ediiion. by Riissell T. Wmdhume, 
Copyri^w © ) by Oxford Vniwrsiiy Press, Inc. Reprinted by permission. 

can aid in presenting quantitative rraterial. Here. too. stay with the 
simple and the Tamilian for example, use bar graphs and pie graphs, but 
avoid semilogarithmic plots. Flow charts can assist in describing multi- 
step processes. Avoid those that are convoluted and detailed (e.g,^ Figure 
6); instead use those that are straightfonvard and present only the 
essential elements (e.g.. Figure 7). 

Photographs, diagrams, graphs, and other aids can add much to your 
own writings and presentations for the public. And if you are being 
interviewed for a publication, television program, or film, do not hesitate 
10 suggest visuals that might help to convey your ideas. The journalist 
may well be groping for ways to illustrate the story and most likely will 
appreciate your aid 



Repeating Major Idea$ 

Many of us recall our high school English teachers' telling us; ^Say 
what you're going to say. say it and then say what you've said."* Such 
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Figure 3. An iHusirmion appropriate for the general public. Adapted from 
McKicm Medicine 1980 Novembur /S~S0:S7. 



advice pertains well to presenting science to the public. Unfamiliar, 
complex material is hard to understand the first time, especially if 
presented orally. So. state you r main ideas, elaborate on them, and then 
sum upL When along the way you present matter that is difficult but 
important to grasp, consider restating it in different words- 

Checking with the Audience 

Well, you have done your best to follow the advice in this chapter. 
Did the guidelines work? Are you getting your ideas across? The way to 
find out is to ask. In other words, conclude as you began: by considering 
the audience. 
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Figure 4* An c^ffeaive illusiraiion for the ptiblic 



One helpful measure, though one to use with discretion and tact* is 
to havejoumalists restate your main points: you can then further explain 
any material not efFectively^conveyed. Also, encourage reporters to call 
you if anything later seems incomr>*,c or unclear and let them know 
that you would be glad to check ;>a5sages for technical accuracy* 

When you are preparing an item for the public, try to test it out on 
representatives of the audience — for example, on relatives, friends, or 
neighbors. Run through your speech for them, or show them a draft of 
your article. Does the content seem to keep their interest? Do any points 
puzzle them? Do their comments seem to show that they grasped _the 
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Figure 5. An illiiKlrauon iliai may he appropriatefor a medical textbook but 
is not SititaN^'for a ptihHcation aitned at the genera! piibUc. (Courtesy of Maggie 
Mnon\ Sationai iiean. I^m^. and Blot^ Institiue. National Inmnties of Health.) 
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central ideas? Do they have questions that were not adequately an- 
swered? And do they have suggestions with regard to content or form? 
Now is the ume to find out and. as MerrilPs third principle implies, to 
revise your work accordingly. 



PART II 



PRESENTING SCIENCE 
THROUGH THE MASS MEDIA 



After their formal education ends* nonscientists gain most of their 
information on science. through the mass media,^^* The media are also 
an influential source' of scfentific information for many who establish 
public policy. Thus* learning to work with the press is important in 
seeing that science reaches the public and is used on its behalf. As those 
of us in science know especially well learning how something works 
can greatly aid in working with it. Therefore, this section of the book 
discusses the who's and how's and why's of science reporting, as well as 
offering advice for presenting science through the mass media. 



Chapter 2 



Recognizing Who 
Reports on Science 



•k 
i 

Who reports on science? A varied lot: general reporters, professional 
science writers, freelancers* and more. Does the answer matter? Yes. 
Journalists with various backgrounds can. and da write well about 
science. But the kind of i;iformation they need, as well as the form of 
information that they find most useful can differ considerably. Knowing 
who is covering science, both in general and in any particular case, thus 
aids in presenting science through the mass media. 



General Reporters and Non-Science Specialists 

General reporters and joumalisu with specialized beats other than 
science present much of the science that appears in the press. The reason 
is at least twofold. First* science is often a component of general news. 
Says Fred Jerome, who directs the Media Resource Service at the 
Scientists^ Institute for Public Information: ^Most of the science and 
technology news in this country is related to very important national 
stories." For example, scientific information often appears in reports on 
environmental issues, earthquakes* storms, public figures^ illnesses, mil- 
itary technology, and the economy. 

Second, few newspapers, radio stations, and television stations boast 
science writers of their own. Of the estimated 100 full-time science 
writers working on newspapers today* groups are clustered at major 
dailies such as The New York Times and The Los Angeles Times, ^d 
the rest are scattered elsewhere. Thus, of the approximately 1,750 daily 
newspapers in the United States, only about 50 have full-time science 
writers,*^* In broadcasting, science reporters are even less common. To 
convey science news, the media therefore depend mostly on stories by 
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their non-science reporters and on items from outside sources such as 
the wire scr\'ices. 

The general reporter writing about science faces various obstacles. 
Unlike the full-time science writer, such a journalist has many topics 
competing for attention: when the mayor calls a press conference or a 
fire breaks out the science story is likely to get shon shrift. If the reponer 
is in a small town* the nearest authority may be far away, and even an 
authoritative written source may be hard to find. Then there is the 
matter of science itself, in which most general reponers are untrained. 

General reponers vary greatly in willingness and ability to tackle 
science. At one extreme are those like the journalist who telephoned 
Robcn M. Byers, who heads the news office at the Massachusetts 
Institute of Technology, one day. Suddenly having been drafted to cover 
a local hearing on recombinant DNA. the bewildered reponer asked for 
a llve-minute rundown on the subject. The last words in his request: 
"But don't tell me anything hard," 

At the other extreme are journalists like David W. Crisp of the 
Falvsdnc (Texas) Herald Press, whose series on nuclear waste won an 
AAAS-Westinghousc Science Journalism Award in 1980. Says Crisp; 

Unlike many subjects Rrponers cover, science writing actually 
comes easy once the basic principles are grasped and the vocabulary 
is mastered, because science is comparatively logicaL orderly and 
precise. The siudy of long term radiation cITecls holds no terror for 
someone who has tackled the Texas Property Tax Code, and,( A^ould 
rather debate relativity A^ith Einstein himself than to try lo explain 
Texas politics/*''' 

In short, the general reporter, especially if at a small newspaper or 
station* is likely to lack science training, to have few sources of science 
intbrmatjon other than interviews, and to be hurried and harried. Thus, 
the job of presenting science to the public depends lai^ely on the 
scientist. As Fred Jerome advises, "Explain, explain, explain — but with- 
out resentment" The better suited your words are for the public, the 
greater the chance that the story ^vill be written and published, and that 
it wiM convey science accurately and efiectively. 

Talking with general reporters can take considerable thought and 
work, especially the first few times. The effort, however, can be most 
woahwhile. Not only do iiems by general reporters represent much of 
the science reporting done. Also, material in small-circulation newspa- 
pers and magazines can ultimately command lai^ audiences by feeding 
into wire services and providing story ideas to other journalists. 

Political, business, lifestyle, and other types of reporters also must 



Recognizing Who Reports Science 25 



sometimes obtain and present scientific material By working effectively 
with such journalists, you can helptoconvey science to a wider audience 
than that which reads science articles. You can lilcewise aid in showing 
the public that science and technology are basic to many facets of our 
lives. 



Science Writers 

Science writers are a recent and distinctive breed ofjoumalisL Many 
of the first were "radio editors" who in the 1930s instmaed the public 
in building their own crystal sets and then, when radios came to be 
mass-produced, turned to reporting on science.*^* The National Asso- 
ciation of Science Writers was formed in 1934:*^^* its first eleven mem- 
bers were virtually the only full-time science writers in the United 
States/**^^Then. in 1937* five pioneering science writers (John J. O'NeilL 
William L. Laurence* Howard Blakeslee. Gobtnd Behari Lai. and David 
Dietz) won a Pulitzer Prize for their coverage of the Harvard University 
tercentenary'. 

Most of the early science writers came from backgrounds in journal- 
ism rather than science- Science writers surveyed several years ago< 
howe\^er;-reponed a wide range of paths to their careers,'^^* Today, many 
of the younger science journalists have undergraduate or even graduate 
degrees in science* 

How do you identify the science writer? By the size of the mailbox. 
Unlike most other journalists, science writers receive huge amounts of 
mail: piles of press releases, stacks of journals, and more. Many science 
writers also keep exceptionally extensive files* 

Another difference is that whereas other journalists often shift spe- 
cialties or careers, science writers tend to stay with what they do,*-^* 
Perhaps the outward stability stems in part from the work*s inherent 
variety. David Perlman of the San Francisco Chronicle has praised his 
job as "a full-time, perpetual fellowship to a graduate school with an 
endlessly varied and endlessly challenging curriculum,"^*^* Whatever the 
reason for it, this continuitycan help scientists to present science through 
the mass media. A journalist who has long covered your field probably 
will grasp your ideas readily* In addition, science writers need to main- 
tain good relationships with sources and thus are especially committed 
to responsible reporting on science. 

Several other features of science writers also may be of note to 
scientists dealing with the press. Especially once well established, science 
writers often have great autonomV^*^': whether labeled "science editor"* 
or not, they frequently choose their topics rather than having them 
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assigned, and their work tends to undei^o little editing. Their deadlines 
often are looser than those of general reportersJ-^* And scienee writers 
tend to identify more with caeh other^'^^ and perhaps even with scicn- 
tisis?^^* than with the joumalistie eommunity. 

In what they read, where they go, and whom they know, seienee 
writers sometimes resemble scientists more than they do general report- 
ers. Especially if they subspccialize, scienee writers often are well versed 
in technical language: for example, Kelly Bcatty. senior editor of Sky & 
Telescope* says of the magazine^s stafT: **Among ourselves we talk 
scienee, but when we write we write English,"" Many of them spend 
considerable time scanning scientific journals. They attend scientific 
conferences and seminars. They often have extensive files of technical 
information. They also have networks of contacts in the scientific 
community. 

In fact, one science writer boasts.that Tm often more eurrent on 
afTairs in their discipline than the scientists are."" However, science 
writers are generalists, not practicing scientists. You can usually expect 
a science writer to understand basic scientific principles and terms, 
realize how science works, and know how to present science to the 
public. But you cannot count on those who cover everything from 
asteroids to hemorrhoids (or even just all of astronomy or rriedicine) to 
be intimately acquainted with your own subspecialty. Even if they are, 
they may begin with very basic questions, both to check information 
already obtained ^nd to get statements in your own (quotable, they 
hope) words. 

As noted above* science writers tend to identify with each other. 
Science-communication scholar Sharon Dunwoody has studied this 
phenomenon and characterized what she has called ""the science writing 
inner club."*'^* This group (an influential one, as most of its members 
work for wire services. lai^e newspapers, or major magazines) coalesced 
in the 1960s from journalists covering the space program togjether. 
Today* when the members congregate at scientific conferences and other 
events, they still cooperate. In such situations, they often choose the 
same topics for their stories and cover them similarly. 

In many ways, science writers are thus a distinctive group. They know 
and care about science and scientists. Knowing and caring about them 
can aid scientists in presenting science through the mass media. 

Freelancers 

Anyone can assume the title "^ffeelancer^ and people with virtually 
e\ery background do. The voice that identifies itself as a freelancer*s 
could belong to a general journalist, a science writer or a scientist 
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preparing a popular anicic, Ii might also be thai of an unemployed (and 
perhaps unemployable) would-be writer who is competent in neither 
journalism nor science. And the freelancer may have a firm assignment 
from an editor or simply hope to sell a piece. How best to gear what 
you say* and in fact whether to accept an interview at all* depends on 
who is contacting you and why. Thus, in dealing with a freelancer, it is 
especially tmponant to find out the caller's background and plans* 

As this chapter has described, those who report at least occasionally 
on science var>' greatly in their backgrounds, resources* and constraints. 
Knowing who is covering science* both in general and in any panicular 
case, can help you present science through the media. To work most 
effectively with the press* however* you should also understand the way 
it works* Thus* the next chapter discusses how journalists cover science. 
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Chapter 3 



Realizing How the Press Works 



To work effectively in a research institution* hospital, or company, a 
scientist must understand how such an oi^ganization funaions. Simi- 
larly, knowing how the media operate is basic to working efTectively 
with the press. Thus, this chapter discusses how journalists choose topics 
and prepare stories; it emphasizes those aspects especially relevant to 
scientists. 

However journalists cover science, they have long been doing so. In 
1690, the first (and only) issue of the first American newspaper. Publick 
Occurrences, contained a medical piece beginning "Epidemical Fevers 
and Agites grow very common. Also in the colonial period* 

Benjamin Franklin often published science essavs in the Pennsylvania 
Gazette}'^' ' . 

Today, reports on science, as well as other stories with science 
components, appear in a wide range of sources: newspapers, magazines, 
television, radio, and more. As Chapter 8 will discuss, each of these 
media functions somewhat differently and thus demands special consid- 
eration. But first, let us look at the basic process of reporting on science* 
Although some of the material below is phrased in terms only of print 
journalism, most of the chapter pertains to broadcasting as well 

The Story Idea 

Many faaors influence what ideas for stories arise, as well as which 
ones survive. Knowing these faaors can help scientists both to seize 
existing chances for presenting science to the public and to create new 
ones. In addition, such awareness can aid in anticipating when journal- 
ists will call. 

Events in the general news sometimes spur reporting on the related 
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science. Thus* if you arc a geologist and the ground has been shaking, a 
meteorologist and it is snowing in July* or a psyehintrist and a mAjor 
trial involves an insanity defense, a journalist may well calL Because 
reporters other than scienee writers may not distinguish among subspe- 
cialities of science* they may approach you about areas peripheral to 
your Own, 

Stories devoted speeifieally to scienee arise from various sourees. 
Widely circulated and wide-ranging journals such as Science and The 
Ne^v En^^land Journal of Medicine are standard founts of scienee news. 
So are major eonferenees on broad areas of science (for example, the 
annual meetings of the American Association for the Advancement of 
Seienuc)* 

Particularly if they specialize in science* reporters may also obtain 
ideas for science stories through less widely accessible routes. Science 
writers scan the more specialized journals* They attend smaller and 
more narrowly focused conferences* including both technical meetings 
and "science writers' seminars^ (conferences intended to brief science 
journalists on, and obtain coverage of. areas of science). They visit 
laboratories- They talk informally with scientists after interviews, at 
parties* and in conference corridors. In addition, both scientists and 
members of the public sometimes suggest topics to them* 

For both science w'ritersand other journalists, initiatives by scientists 
and their institutions are key sources of story ideas, Mueh science 
coverage originates from press releases, press conferences, and other 
intentional contact with the media: sometimes reporters use only those 
sources i*i covering a topic or event* "The pattern throughout the history 
of the recombinant DNA issue*" writes Rae Goodcll of the Massachu- 
setts Institute of Technology* "is one in which the scientists willing to 
speak out — whether they were the Asilomar conference organizers* the 
established scientist-critics* the Congressional lobbyists* orthe industrial 
spokesmen — have largely determined the timing. e*\tent* and direction 
of press coverage,***"^**^ 

In science, sources can indeed set the agenda for the media* Elaine 
Freeman* who heads the Office of Public Affairs at The Johns Hopkins 
Medical Institutions, describes a case in point: a natural experiment that 
occurred when a paper on drug testing appeared in the Proceedings of 
(he Sational Academy of Sciences, Because of the scientists* travel 
schedules, a press briefing took place not when the paper appeared, as 
normally happens, but two weeks afterward* In the interim* Freeman 
recalls, her office received only one call about the paper, from a reporter 
for Science Nors, However* she notes, "When we finally held the 
briefing, reponers attended from Time, The Washington Posl and the 
television networks, among others* Even the FDA learned about the 
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new icsi not from PNAS hut through calls from reporters who attended 
our press confcrcncc^' ^^" 

Furthermore, journalists get ideas from each other's stories. For 
example, findings may first reaeh the public through an. item in a 
newspaper A magazine reporter may read that article and then file one 
on the topic. Other journalists may then decide to cover the work too. 
In short, a chain reaction can occur In fact, once coverY^e exceeds as- 
certain threshold, more is likely indeed. If a science story makes it to 
the front pages of The New York Times and The Washington Posl 
editors of news magazines may feel obligated to run an article on the 
topic, regardless of whether their science writers consider it important 
and interesting. 

In this ease and others, writers and editors can disagree on a story 
idea's worth. Some editors have all the technical sophistication of the 
one who, when the first news ofThree Mile Island came over the wires, 
called the OTCnee reporter and said, "They mentioned something called 
a meltdown. Is that something we should be concerned about?"* Thus, 
what the science writer finds exciting sometimes seems too hard or 
esoteric to the editor. And when the editor suggests a topic, the science 
writer may find it of little scientific novelty or significance, ^Vm the one 
who knows what's going on in science," the writer may protest, "^But I 
have a better sense of what interests the readers. You're too much a 
specialist to be in touch with that,"* the editor may retort. Each has a 
valid point. 



Neitsitorthiness 

The above debate revokes around an elusive question: what gives a 
subject press appeal? Recognizing some of the answers can aid in 
anticipating calls from journalists. It also can help in clothing your 
message in newsworthy terms when you are hoping to disseminate 
information through the mass media. 

xNewsworthiness frequently depends on the proper balance of famil- 
iarity and novelty. The conveyers and consumers of news often pay the 
most attention to items pertaining to their existing concerns. Yet unless 
an item differs enough from what they already know, it will not hoij 
their interest: without being new. something is not news. 

Various aspects of a topic can give it a press-drawing pertinence. As 
a booklet issued by the American Chemical Society states, "^Items that 
affect the welfare, health, or wealth of a large number of people . . . vrill 
find ready acceptance as news."^^^* Relevance to basic drives, too, can 
make the subject a sexy one. Geographic proximity is also a factor your 
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neighbor may be much more interested in your research than in studies 
by a far-away scientist. And members of the public care about what 
they encounter in iheir daily lives: when he was science editor of The 
New York Times. William Stockton noted that "^A story about cock- 
roaches that appeared on the front pagr of Science Times' turned out 
to be one of our most popular stories and evoked more mail than 
anything we've run.'^*'^* 

Human interest can provide the familiarity that attracts journalists 
^and their audience. Elaine Freeman of Johns Hopkins has observed that 
sometimes reporters, especially those for television, will not attend a 
press conference unless a patient will be there.*^* Because people also 
care about neighboring species, almost-human interest can likewise add 
to newsworthiness. 

Yet to command attention in the media, an item must be unfamiliar 
enough. For instance, something must change. As Sharon Begley* sci- 
ence editor of Ne\\\week^ puts ii, "^News comes in the unit called 
events.'*'^' Having just been discovered, or announced or published 
today, can help make an item news. Freshness, however, can be in the 
eye of the beholder. Even a finding maue or a technique developed 
months or years ago can seem novel to those unaware of it. 

Surprise and wonder can also make a subjea special, ""l like to do 
stories that will lift people out of themselves for a few minutes,^ says 
Begley. "^We don't always do stories about coffee and cancer, or about 
nuclear vv*aste. We do stories about astrophysics and black holes and 
embrvonic development, which seems to be nothing short of a mira- 
cle.^'> 

Boyce Rensbei^r, a senior editor of Science 83. expresses similar 
sentiments. The 'gee whiz^ story^ as detractors like to call it,"* he states, 
"^is . . . the heart of science writing. It's the reaction every scientist would 
like to elicit from colleagues through a professional paper. 'Gee whiz,' 
after alU is an expression of fascination and appreciation felt upon 
learning of some new and compelling piece of knowledge. That*s what 
science is really all about. ''*^** 

Other f£i^3prs can also lift subjects from the ordinary into the news^ 
worthy Jl^on diet, controversy^ and contest as well as danger, are tradi- 
tional elements of news. Suspense and adventure^ including those en- 
tailed in research, attract the press. Prominent people cast an aura of 
newsworthinesson much around them; the most mundane of disorders 
draws attention when it afflicts the President or sidelines a famous 
athlete, and much that Nobel Prize winners say and do is considered 
news. 

Whether an item makes it into the news depends in part on how 
easily and briefly the journalist can present it. "^Unfortunately^ Rens- 
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bei^cr has noted, "if it takes a lot of words to prepare the reader to be 
fascinated, the story won't be eonsidered newswonhy."^^'^ 

In addition, timing influenees whether a story is eoneeived and born. 
Although several papers at a eonferenee may be newsworthy, a reponer 
may have time lo eover only one or two: a journal aniele that might 
receive media attention in a slow week may fail to do so if it has to 
eompete with aspaee mission. Also, an event oceurring too late to make 
it into the next edition but too early to seem fresh for the following one 
may never appear in the news. Thus, awareness of competing events 
and journalists' deadlines is imponant in planning aettvities sueh as 
press conferences. 

Even if the reponer has time to prepare a story, spaee (or. in broad- 
casting, time) may not be available to run it Science writer Robert^ 
Cooke of The Boston Globe laments, "Every time Teddy Kennedy gels 
the hiccups, science gets kicked out of the paper^ And one summer at 
!<ews\yeek^ the editors yanked a story on cancer and diet shortly before 
the magazine went to press. The reason: Not enough space. There had 
been an upsci at Wimbledon. The next week, however, the article did 
appear/'^* Fonunaicly, the story was a feature rather than a news aniele 
and thus was not highly perishable. 



Types of Stories 

As implied above, science can appear in various classes of stories. The 
type of aniele produced depends in pan on what made the topic 
ncwswonhy. If the newswonhiness stems lai^ely from newne^ a nows 
story is likely to result. Sueh an item may begin: "A pulsar throbbing 
163 times a second has been discovered between the constellations 
Vulpecula, the Little Fox, and Cygnus, the Swan. It is the second of 
these perplexing, high-speed pulsars to be found'^*'^* or "Researchers at 
the University of California at Los Angeles said yesterday they have 
evidence that rnay link chronic schizophrenia to a structural abnormality 
in the brain.^'**'^ Especially near its beginning, such a story is likely to 
dwell on the journalist s traditional "5 W's and an H*" — who, what- 
where, when> why> and how. 

However the news aniele need not be limited to that. Often what is 
ne^^^ M^rves as a device for introducing information on related topics — 
or in journalists' lingo> a news peg from which to hang a story. In faet> 
science writers sometimes prepare lengthy articles on areas of research 
and save them until a new development provides a sturdy peg.^^'^ By 
adding a newly written introduction, or lead, to the waiting aniele, the 
writer thus can <^uickly pubiish a piece that has news value but presents 
the background, too. 

Sometimes not newness but another element — say, human interest- 
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wonder, or adventure — gives a topic in science its main popular appeal 
In such cases, a feature s{or\\ raiher than a news aniele. is likely to 
result. Features, which often are longer than news stories* tend to be 
among the best sorts of hems for ponrayingthe process of science. 

Both in print and in the broadcast media, other sorts of stories also 
can deal with or include science. Categories include interpretive siorii*s 
(for example, analyses of trends), cdiiartals, inxesti^^aiixc reports, col- 
mmis of various types, and hack^iramict stories (including the son of 
aniclc that runs next to the main one and thus is termed a sidebar). 
Alcnncss to the various types cf siories can aid in presenting science 
through the mass media. 

Gathering Information 

From the search for story ideas through the final revision of a piece, 
journalists may gather information from a wide range ofhu man. written, 
and other sources. Just which ones are used, and how much, depend in 
pan on the journalist s background, time, and place. The general re- 
poner banging out a news siory for the ncxi edition of a small-town 
daily may be able only to call up a scientist or two. On the other hand, 
notes production assistant Barbara Costa, the research for a single 
episode of Sova can occupy a team For two months and then continue 
during filming and editing. 

In science writing as in other journalism, interviews are a mainstay 
of information gathering. Who gets intenriewed? Those scientists whom 
journalists can identify, and especially those whom ihey know as good 
sources: easy to reach, cooperative, likely to provide the sorts of infor- 
mation needed for a popular anicle. and. if possible, full of quotable 
quotes. Reponcrs specializing in science know many scientists to intcr- 
vie^A^^, and they can readily identify others through various routes. The 
general rcponer, however resourceful, may have much less idea of where 
to turn. 

Among the sources most identiltable. as well as most giving of what 
reponerswant. are the Carl Sagansand Maigara Meads, a group termed 
the "^visible scientists.""^*" Accessible, aniculate. and colorful, these are 
sources of whom even the most science-shy journalist is likely to know, 
and who most often deal with ihc press. Science administrators receive 
the next most play per personJ^^^ For example, popular anicles on 
marijuana have most frequently cited not those scientists whose papers 
on the topic have been most widely cited by their peers but rather such 
individuals as the heads of health-related institutionsJ^^* Finally come 
the bulk of scientists, ranging from those whose comments in their own 
fieidsappearfairly regularly in the press to the majority, who. as science- 
communication scholar Rae Goodell puts it, "^are rarely heard from. 
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not necessarily because they are sullen and hostile, but more likely 
because they're uninterested or uninieresting,*^"^^ 

Being interested and interesting is important in ensuring that sound 
information on scienee reaehes the publie. Scientists can make them- 
selves accessible and helpful in various ways. For example, they can 
contact the Scientists' Institute for Public Information (address: 355 
Lexington Avenue. New York. NY 100 1 7; phone number (800) 223- 
1730 or (212) 661-91 10) and offer to be listed by its Media Resource 
Service, which helps journalists to find appropriate experts to interview. 
They can tell the public information offices of their institutions and 
professional societies that they are willing to deal with the press. They 
can be alert to journalists' constraints. They can follow the principles of 
presenting science to the public, the guidelines for interviews, and other 
advice on working with the mass media. Then, quite likely, journalists 
will consider them both interested and interesting. 



Preparing the Story 

Once the information has been gathered, and sometimes beginning 
before it is all in. the journalist prepares the story. Here, as in choosing 
storv' ideas, there are time and space constraints. The reporter covering 
an event for a newspaper, a wire service, or the television or radio news 
may have only minutes in which to write: thus, little chance exists for 
revision and polishing. The staffs of magazines and their broadcast 
equivalents generally have more time to prepare and check their work* 
but their deadlines can still be tight. Even those with months to produce 
a book or documentary can have a high ratio of work to time and thus 
be rushed. 

As for space, often the reporter may be permitted only a few hundred 
words in prinL or even fewer over the air Even the feature writer, book 
author, or documentary' producer usually has much more information 
than can be used. Thus, the journalist must choose what to include and 
what to exclude, and therefore what to emphasize. The decisions, such 
as the angle from which a reporter chooses to write the story, are not 
always those with which scientists agree, 

A related choice is how to structure the piece, **Write in a way that 
can be cut/* says scienee writer Robert Cooke. n"hat*s a fact of life on 
newspapers." Thusjn the traditional format for a news article, the main 
point is summarized first, in the lead; details of decreasing importance 
follow. Figure 8 shows an article that lai^ely follows this arrangement. 

Fk;l;rh S, "Sdentists Say Tm^^ May Commimicale with Chemicals'* hy 
U arnv It. Lean, A P Sdoice ivn'tcr Rcpriniai with pormissityn of tfu* Associated 
Pn-ss. 
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WASHINGTON ( aP)— You may noi be able to hear ii or smell ii, Bui 
hidden in ihe ruMling of ihc Jc;ives may be ihe odors of trees talking. 

Scicniisis said Sunday ihc>' have pa^iminar>' evidence suggesting thai 
irccs may communicate with one another through airborne chcmieals 
when ihcy arc under attack by insects, 

if confirmed- the findings from the University of Washington in Seattle 
would mark the first time plants have been shown to emit chemicals that 
convey information to others and trigger responses, said the National 
Science Foundation, which sponsors the work, 

Drs, David F, Rhoadcsand Gordon H, Orianssaid their findings could 
have far-reaching implications in post control programs when eouplcd 
with recent discoveries about the defensive systems of trees. 

Dr Jack C, Schult^ of Danmouth College announced last >var that he 
and colleagues in Nc\*' Hampshire found that several variclies of treos'^ 
change the chemical composition of their leaves to ward off insects and 
disease. 

When under attack, Schult^ said, sugar maples and oaks downgrade 
the nutritional content of their leaves or raise the levels of toxins lo 
discourage pesLs. 

Orians said in a telephone inten-iew^ that these recent developments arc 
foaing scientist to re-examine their opinions about trees, long underrated 
in terms of complexity and sophisticated behavior, 

"It shows you don't have to have brains to be clever,'' Orians said. 

The researchers believe trees may prcwluce and disperse chemicals called 
pheromones to get their warnings to neighbors, Phcromones arc well 
known in the insect world as scx-attraciants and attack stimulators, but 
have Tiot been noted in plants. 

The Washington scientists, in a repon to the foundation, said field 
experiments by Rhoades found evidence that leaf damage to Sitka willow 
trees by western tent caterpillars and fall wcbworms led to changes in the 
nutritional quality of their leaves. 

But, to the researchers' surprise, leaf quality also declined in trees up to 
200 feet away that were not being assaulted by insects, 

''This effect may be due to a dcfensi\x' response in unattaekcd trees 
stimulated by volatile compounds emitted from attacked trees.'' they said. 

Orians said similar rcaaions have been seen in r^rd alder trees as wcIL 
''but not as strong as wnib the w-illow 

''Presumably, this is not a reaction unique to one or a few species, but 
we ha\r not ycx had the opportunity to examine others,'' he said. 

The researchers ha\e received a new grant from the foundation to 
experiment with Sitka willows confined in chambers to see if they can 
isolate and identify chemicals that might be responsible for the trees' 
behavior 

"If the general hypothesis is eora'ct," said the scientists, ''it is neccssar>- 
that damaged plants emit vobtiles which ditTer quantitati\ely or qualita- 
ti\ely from those emitted by undamaged plants." 
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which in its strictest form is sometimes called the imcricci pyramuL 
Such a siructure allous editors to reduce the story easily to the length 
desired; any number of paragraphs ean be chopped from the end< and 
the article still should be comprehensible. Likewise, the reader need not 
finish the item to get the gist of it. 

Despite its advantages in reporting robberies, elections, or football 
games, the inverted pyramid often is not the ideal format for portraying 
science. Unless the main point is one that the public can readily 
appreciate, the approach simply may not work. Thus, even if a science 
item is more ncu^ than feature, the journalist may choose a structure 
that attracts the reader with material already familiar and of interest, 
use that as a bridge to background information, and gradually build 
toward the central idea. 

Whatever its format, the story must begin. Structuring a lead that 
draws interest and compels the audience to read on — yet is not inaccur- 
ate or trite — can be among the greatest challenges for the journalist. 
Once the lead is in place, the hardest part may be done. Still, however, 
the reporter must prepare a story that will be not only clear and 
interesting to the public but also acceptable to the editor. 



And That s Not the End 

Information gathering and writing are not the only tasks in preparing 
a stor>\ Visuals may be includoi along the way — sometimes as an 
integral component, sometimes as almost an afterthought. At some 
magazines, articles undergo extensive checking for accuracy. Perhaps 
most crucial, the journalist surrenders the story to the editor, who 
typically lacks a background in science: unlike scientists submitting 
journal articles, reporters often cannot control what happens to a piece 
once it leaves their hands. The editing can range from barely polishing 
language to radically altering content, slant, and style. Also, editors 
decide where in a publication to place an item (and whether to include 
it at all); they thus influence how much attention it receives. 

For many a piece of journalism, the end of a project is its beginning: 
the newspaper headline, the blurb on a magazine cover, or the anchor- 
person's lead-in is usually last to be compyosed. In most cases, this 
portion is written by someone other than the reporter who prepared the 
story. Thus, not surprisinglyjt often is where the most distortion occurs. 
When you sec the headline of a science story, you (and the author of 
the piece) may well cringe (or worse). But read on. Almost certainly 
there are better things to come. 
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This chapter has outlined how journalists cover science. Struggling 
against "the three tyrannies— dead I ines< headlines, and space."'^**^ aswell 
as against special constraints imposed by the subject matter of science, 
reporters often cannot work in ways that scientists find most convenient 
or convey information as accurately and completely as scientists might 
wish. Nevertheless, what they present can greatly enhance the public's 
understanding of science, especially if scientists know how the press 
operates and thus can cooperate effectively with it. 
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Chapter 4 



Facing the Problems 



Science writer Victor Coh n of The Washington Post has observed that 
"Scicn lists arc to journalists what rats are to scientisis.'^'^'^ On the other 
hand* more than one scientist speaking much less jocularly than Cohn. 
has conferred the label of rat on a journalist. Presenting science iti the 
mass media can pose difficulties. Recognizing some of theirorigins will 
aid in dealing with those problems that can be avoided or combated 
and in accepting those problems that are inevitable. 

Deftning the Role of the Media 

What is the function of the press? Many answers have been given, 
and many contain elements of validity. When a journalist and a news 
source define the role of the media differently, a clash can be in store. 

For example, a scientist may consider television a way to educate the 
public about science. But the broadcaster may be out to entertain. Or 
the scientist may view the media as a means to promote science. But 
the journalist may well agree with science writer David Perlman that 
^'Wc arc in business to report on the activities of the house of science, 
not to protect iir"^^^ A reporter may even prefer somewhat of a "watch- 
dog" stance. 

The recognition that scientists and journalists may have different 
reasons for presenting science to the public can help both parties to 
work smoothly together. It can also aid scientists in developing realistic 
expectations about science coverage. 

Dealing vi'ith Uncertainties 

Science is full of uncertainties, and the application of science may 
contain even more. Findings can be tentative, mechanisms incompletely 

3^ 



Facini^ (he l^mhlems 39 



understood, effects only panialiy fathomed- And just what they will 
mean for health or the environment or ihc stock marka is yei more 
unsure. 

Such 'uncertainty makes science difficult to conveys through the mass 
media. A clear and tidy story is easier for both scientists and journalists 
10 tell than one that is full o{ perhaps'^znA may *s and /rsand we don! 
know%. Also, just how uncertain we are can be especially difficult to 
ponray without statistical terminology, which usually the journalist 
cannot translate and the public cannot comprehend. 

Yet. for various reasons, depicting ihc gaps and uncenaintics is crucial 
in prcficnting science to. the public. First, realizing what is unknown is 
important both in making personal decisions and in formulating public 
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policy. Second, only hy including ihc unccnainlics can wc convey a 
realistic picture of science and foster reasonable expectations of what it 
can achieve. 

Third, the hlurs and the blanks, as well as the struggles to resolve 
them, make the picture much more fascinating. Hearing a llnal score 
cannot a^placc vcatehing a suspensctui game. Elcetion returns seem dull 
if you have not followed the- political campaign. Likewise, as science 
journalist Boyce Rensbcrgcr observes. '^Science writing that waited for 
the final bit of eanlirming data would be about as interesting as a 
mystcrv* novel that skipped the work of the detectives and told you right 
on the hat who done it." 



Deciding When to Release Findings 

Both between and within the scientific and journalistic communities, 
juKt when to release findings to the public is far from a settled point. 
One common view among scientists is that the investigators peers 
should a^view information before it becomes available to the press. In 
the case of Hw Sew EimlamI Jounud of WtcJicwe. a policy on this issue 
is formalized as the Ingeffinger Rule, which is named after a former 
editor of'the Journals The JoumaL potential authors arc warned, may 
refuse to publish a repon because the conlerrt has appeared first in the 
popular press or elsewhere. This poIic\\ it is ai^ued. helps ensure that 
the results of a^search arc adequately reviewed before they reach the 
public and the profession, that patients do not learn of findings before 
their doctors see the data, and that the content of the Journal retains its 
newswonhincss,'^^' 

Sometimes, though, passure exists not to wait for publication oi^ even 
for thorough review. Journalists may want to know about research now. 
Public health or welfare may rest on disseminating findings fast: here 
even the Ingeltinger Rule can be successfully bcnt.'^*^' Policy decisions 
sometimes call for whatever knowledge is available, incomplete as it 
maybe. Also, the wonhy task of ponmying the process and uncenainties 
ot science often means presenting findings in unfinished form. 

Deciding when the press should a^eeive access to results can be 
dilTicult. Little guidance can be ofiered other than to consider how a 
choice might aftect the public's interests and one's own. Should jour- 
nalist;; seek information before you are ready for publicity, you may 
want to note their interest and contact them once you are willing to 
disclose your results. 
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Discussing fmplicdtjons and Applications 

Implications and applications oflcn arc blaianlly nc^vsworthy; ihc resl 
of science frcqucnllv is not. This is another area in which scientists' and 
journalists' perspectives diverge. 

Caution is a byword in M:iencc, Overstepping data is unacceptable in 
interpreting data for peers; speculating for the publie is construed as 
even worse. Yei often thepraaical impiicaiions.cvcn if not fully known, 
are what interest reporters and the public the most. Yes. you have found 
an intriguing correlation between this foodstuff and that disease — but 
should w change our diet or not? Sure, your analysis reveals some 
interesting trends — but what does that mean for economic policy ? Right, 
you have devised a clever process — but will it help the countr>' save 
energy, and if so when? As this chapter's discussion of uncertainly 
suggests, such questions are especially difficult to answer Yet. unless 
scientists discuss the implications, it is likely that those less qualified, 
and perhaps less restrained, will. 

Like implications, applications are only a small piart of science, but 
ihey espccialK appeal to the media. "Journalists are under pressure to 
come up >^^iih "ne^vs" such as new medical treatments, new inventions, 
and new techniques to boost productivity. CNplains David R. Lampe. 
editor of Tfw M!T Rcporr. ""Although this may be changing, they have 
spotlighted these results to the exclusion of all the interesting work 
behind ihem. They like to take the fruit and throw the tree away." 



Defining .Accuracy 

""Whereas science is accurate to ten decimal points/" Arthur J, Snider, 
science editor of the Chka^^o Daily AVjix observed, ""newspapers like 
lo settle for round tlgures,"^^'* Thus, although both scientists and re- 
porters strive fur accuracy, they dellne ihe concept dilTcrently. The 
journalist may a>nsider accurate a stor> that captures the gist of a 
seicniisi's message and conveys ii in a way that a general reader will 
grasp. The scientist may call tor precision and completeness instead. 

fhe precision that Ihescientist values may succumb in what has been 
ealletJ "the dilemma of comprehensible inaccuracy or incompa*hensible 
at.'Curacy,"^^^' Communicating with the public often entails simplifying 
terms, omitting details, and skimming over cNCeptions, "If you put in 
every po\sible excepiion and each liiile twist, people won't a^ad it." says 
science writer Mitchcl Resnicl^. a former Hustncys Ucek correspondent. 
""And it's important for people to read about science," The skillful 
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science writer usually can make science understandable lo the public 
uilhoul grossly distoning the main ideas. Almost invariably, however, 
some of the subilciies are lost. 

Sot surprisingly, then, scientists consider omissions among the most 
common, if not the most common, errors in the popular press. In one 
study, clippings of newspaper scienee stories were sent to the scientists 
ciicd. along with a questionnaire regarding the sorts of errors found. 
Four of the five most frequently mentioned types of errors, caeh noted 
in about one-ihird of articles, peaained to omission. "Relevant infor- 
mation about method of study omitted" led the list; "relevant infor- 
mation about results omitted." "namcsof other investigators on researeh 
tejm omitted." and "qualifications of statements omitted" were not far 
behind. Related common objections included "^story too brier and 
"continuity with earlier work ignored,''"^'** 

"Scientists have to realize that all the nitty gritty isn't going to be 
rept^aed." emphasizes science reporter Karen Birehard of the Canadian 
Broadcasting Corporation, "They wouldn't want to read five pages in 
the newspaper about the ins and outs of the city council meeting," 

Assessing stories one by one may make coverage seem less extensive 
than it is. For instance, although an individual newspaper article may 
seem frauimeniar>". the newspaper's continuing coverage of the topic 
(and thus the regular reader's exposure) may be much more complete. 
Also, even a brief mention in the media may increase the audience's 
receptivity to further information on a subject. 

Another issue regarding accuracy is that of reliability versus validity. 
Both the scientist and the journalist w^nt to get both the facts and the 
perspective straight. But especially if untrained in science or inexperi- 
enced in covering it. the reporter may get the details right but the 
interpretation at least siighily wrong, Likc^\isc. although x'arious maga- 
zines employ faa checkers to confirm that the bits of data in an article 
conform to those in source materials, the validity of those bits and of 
the bigiier picture that they create may be assessed less carefully. 

One measure that helps to make reporting in the mass media more 
accurate, at least in scientists^ terms, is the scientists^ reviewing stories 
before publication. For example, in the study noted above, scientists 
found a mean ot'?,50 kinds of errors in the articles that they had read 
betor*.^ publication, versus 6.69 in those that they had not. Scientists and 
journalists ufien disagree, however, about the value of such review. 

OetiTinininf; the Final Say 

On the one hand, some scientists refuse to be intcrvieu'cd unless 
granted total control over what journalists produce. On the other, some 
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reporters refuse ever to let sources rcvic\v their work in any way. 
[determining the final say can be a major source of friction between 
scientists and journalists, 

Fonunatcly, intermediate positions exist that are far more compatible 
and perhaps more common. For instance, the scientist may offer to 
review a section ofthc reponing for technical accuracy. Some journalists 
will ask sources to do so, especially if the topic is unfamiliar. Unless 
aga'ed othen^ise the scientist should not suggest changes in style. 

Time constraints can keep the journalist from ehecking back >vilh a 
source. Sometimes, for example, a reponer must conduct an interview' 
and then submit a story minutes later Even ifananicle is being prepiired 
for a weekly or monthly maga/ine. sending material to the scientist may 
still take too long. One compromise is for the journalist to read the 
relevant passages to the source by telephone: comments thus can be 
obtained immediately and possible changes discussed. 
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Such collaboration can be in ibc inicresi of cver\onc; ibe scioniisi. 
the journaiisi, and ihe public. Exccpi in ibo Kcry nine instances thai it is 
agreed oibenvisc, however, ihe journalisi does have final say. Or to 
return to Victor Cobn*s analogy, "Scientists are to journaiisis vthat rats 
arc to ,sc*icniisis," 




Chapter 5 



Understanding Why 
Journalists Do Interviews 



The interv iew is as importani an information source to the journalist 
as the physical examination is to the clinician or the field trip is to the 
naturalist It also is almost surely the ehannel through which scientists 
can most influence the presentation of science in the mass media. 

Many scientists have opportunities to present science to the public 
through this route. Although a scientist's likelihood (the unenlightened 
might say risk) of being contacted by reporters depends on such &ciors 
as fieJd and institution, it often is considerable. Forinstance. in a sample 
consisting of 11 1 scientists at Ohio State University and Ohio University. 
67.6 percent stated that they had been interviewed by a journalist at 
least once: the median number of interviews per scientist had been 
4.6/-'*' 

Some scientists hesitate to deaJ with the press because they have had 
a bad experience or heard of one. Ho^v■ever. as Rae GoodelJ of MIT 
points out. few scientists would abandon research simply because one 
experiment failed. "In most cases*" she notes. **when you have had a 
b;id experience you learn from it and know how to handle that situation 
baierthe next time."'"'"' 

Of course, the hard way is not the onJy way to learn. This chapter 
and Chapters 6 and 7 are intended as an alternative, or at least as a 
supplement This chapter explores why journalists do interviews, and 
the following two address how^ to prepare for an interview and what to 
do during it. 

"I stated alJ ofthe important findings in my journal articJe. Why 
can I the reporter just read it and leave me alone?" 

"^That journalist is asking mc questions answered in any intro- 
ductory" text Can*t he even find his way to the librarv?" 
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"The correspondent wants me to show her around the lab. Why 
can't one of my postdocs do it? Doesn't she know how valuable 
my time is?"* 

**iyhycto joitrnalisfs do hucrricw.K? Can'f ifwy !tft scientists work 
in peact/r 

Journalists have many reasons to interview scientists, "'Even if the 
reporter has the lime and experience to go to the source material, 
science writer Milchel Resnick emphasizes, "oftentimes the original 
research reports don't give the perspective necessary.'* Resnick notes 
that journal articles tend to be written for peers, who readily can put a 
development into context. Journalists, however, frequently must con- 
duct interviews in order to obtain background and recognize implica- 
tions. 

Sometimes, too. the reporters schedule. location, or training pre- 
cludes obtaining or understanding the written material. Or a journalist 
may be seeking data unavailable in print. In either instance, interviews 
can be the only option available. 

Adding a human element to a story is another function of interviews. 
Portraying people, especially those in action, lends human interest. 
Likewise, as one journalist puts it. quotations "'add color to a black- 
and-white article.'' Quotations also allow a reporter to present opinion 
with authority, as well as without seeming to editorialize. A science 
writer may well be able to state confidently that finding the W and 2- 
zero particles was important: such an individual surely can find many 
assistant professors and adolescent physics whizzes who would issue 
statements to that effect But how much greater the impact is when the 
journalist quotes Nobel Prize winner Sheldon Glashow as saying "^Noth- 
ing as momentous has happened in particle physics in the last twenty 
years."^^'^ Interviews are especially crucial for the broadcast media: i*i 
the words of National Public Radio science correspondent Ira Flaiow, 
"We have to have a voice." 

Information obtained through interviews also can help journalists to 
portray the process of research, seems too much like magic if you 
keep presenting only what science has done," Resnick states. ''Science 
appears to move so quickly when you read only the results.'* Depicting 
the challenges. Resnick notes, can helpio foster realistic popular expec- 
tations of science: in particular, public awareness of the time and effort 
entailed may aid in obtaining funds for research. 

Finally, especially once journalists have established rapport with 
scientists, they may contact them for other reasons. For example, they 
may call to scout for new story* ideas, to check whether topics for 
potential articles are sound, to identify sources of information, to obtain 
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informal peer review of what oiher scicnlisls have said, and lo ascertain 
thai ihey have reported faels accurately and interpreted ihcm correctly. 
Such ongoing interaction gives scientists a particularly fine chance to 
assist in presenting science through the mass media* 

Reporters thus have many reasons lo do inter\^icws, and scientists' 
availability when journalists call can helpensure that science is presented 
welL Mere presence is not enough, however; scientists also should know 
how to function most effectively when they meet the press. For guide- 
lines in this regard, read on. 
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Chapter 6 



Preparing for the Interview 



"^A beard well lathered is half shaved." an Italian proverb states. This 
principle pertains especially well to presenting science through the mass 
media. Granted, stating a definition or statistic may take little prepara- 
tion, and too much rehearsal can rob an interview of its spontaneity, 
N'evenhelcss, following the guidelines below can help yield effective 
intc^^.ie\\s- 



Anticipating Attention from Journalists 

Is a major journal about to publish your findings on a eonsequential 
or controversial subject? Did you just win a prestigious award? Do other 
elements make >ou or your work newsworthy? If so< be prepared for 
possible calls from the press, "^Try to clear your calendar^ science writer 
Warren E- Lear> of the Associaicd Press advises, ""There's nothing more 
frustrating than to call up and find that the scientist is in Bolivia"" If 
you will not be available, arrange to have someone else cover for you, 
Even ihink iibout how you look: few scientists wish to make their 
television debuts when wearing a stained T^hin or needing to wash 
their hair 



Returning Calls Promptly 

As Carol L, Rogers, who heads the Office of Communications and 
Membership at the American Asscrciation for the Advancement of 
Science, notes, Xalling the reponer back the next day is often tanta- 
mount to not returning the calL"* Tomorrow, or even after lunch, may 
be too fate. When leavinga message, the skillful and considerate reponer 
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will specify ihc laicsi thai you should rciurn ihc call. If secretaries or 
others usually answer your phone, emphasize the importance of their 
obtaining ihis intbrmation and of tracking you down immcdiaicly if the 
deadline is tighi. If you do not know the rcponcr's limciablc. return the 
call right away. If you do know ii. tr\ lo stay well within ihe constraints 
given: the more lime the journalisi has. the hciier a sior\ is likely lo 
result. 



Ascertaining the Reporter's Identity and Plans 

"Ideniifyrng ihe publieaiion or station a^resenied by ihe reponer is 
an obvious bui often ignored praciicc." Martin S. Bander director of 
news and public affoirs at ihc Massachusetts General Hospital ohscrves 
in his advice-packed anicle "The Scientist and ihc News Mcdia-"*^' Not 
a few scientists have discovered the importance of ihis praaicc once 
I heir statements to friendly sounding freelancers appeared out of context 
in sensationalistic tabloids. If ihosc Requesting inicn^iew^ are unfamiliar 
or anything seems suspicious, consider checking ihcir credentials (for 
example, by calling your institution'^s public information oflice or the 
ptaee where ihey claim lo work). 

In a more positive respect, knowing ihe nature of a respectable 
publication or program tor which you arc being ^ntcrvie^ved aids in 
-'^preparing helpful responses. Consider asking journalists for samples of 
■ their previous products, copies of the publications for which ihcy are 
working^orboth. Hspecially ifyou have not encountered ihe publication 
or broadcast before, ask about its audience, 

"hs a good idea for the scientist to inicrvjcw ihc journalist a litilc." 
says Ellen Ruppel Shell, a senior editor at Technohiiy lHusfraiaL 
Reputable journalisis rarely object lo questions aboui their background, 
Obiainingthean^verscan facilitaie the interv iew for both panics. Thus, 
if \ou do not know ihe reporters background. Iind it oui. Is the 
interv iewer a general reporter, a science wriier covering many fields, or 
perhaps someone focusing on your own specialty? How much docs he 
or she know about the subject at hand? The ITrst question may bcsi be 
asked directly: the answer lo the second often is obiained mosi diplo- 
maiieally hy conversing a bit aboui what the journalisi hopes to ask and 



Ves. what ihe journalisi hopes lo do. Is the sior\" a firm assignment 
or a freelance piece being wriiicn on speculation? Just what is ihe 
subjeei? Of what sort will the piei.'e be. and how long? What is the 
deadline? li' noi readily apparent, why are you being approached? 
,^nswers to such questions can help you decide how lo proceed (and 
occasionally warn you noi lo proceed) wiih the intcr\iew. 



do. 
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Triangulating uith Others 

Noi only can a public information ofilce help you lo check journalists* 
crcdcnliats> h also can aid oihenvise in preparing lo meet the press. For 
cxjmplc. ii can brief you on how to deal wiih the various media, help 
in preparing effective popular explanations, and even put you through 
a dr>' run of an interview. Such offices also can alen scientists to the 
political context of stories for which lhc>^ will be interviewed* explains 
Jane Shurc. public affairs officer at xhe National Institute on Aging. 
National Institutes of Health, 

Thus, consider contacting your institution's public information of- 
fice — or. ideally, one of its staff members whom you already know and 
trust. (Some institutions, in fact, require that all press calls, or all those 
that are potentially sensitive or deal with policy, be reponed to and 
handled through such a unit.) Other possible sources of help include 
public informjtion personnel at professional societies, faculty members 
teaching journalism or science communication, and peers experienced 
in dealing wiih the mass media. Also, if the newswonhy item is a 
collaborative project or otherwise involves colleagues, coordinating your 
and others' contact with nrponers can facilitate working with the press. 

Deciding Whether to Be Intervieued 

"Unless reputable scientists supply accurate information to the pop- 
ular media." notes neuroscicntist Neal E, Miller in The Sdetirij:i\- 
Ri'sponsihilay lor PuNic fnfonmuiony'*^ an excellent booklet on work- 
ing with the media, "the public is left at the mercy of the charlatans, the 
sensation mongers, and ... the anti-intellectuals." Nevenheless. a sci- 
entist need not accept evcr>* request for an interview by a responsible 
journalist. 

For example, general repiincrsi sometimes fail to distinguish between 
related suhs^pecialties of science. In such instances, dia^ting the jour- 
nalist to an appropriate scientist (if possible, one wbo not only is in the 
correct field but also is adept at presenting science in lay terms) is the 
logical approach. 

Sometimes, too. information is not ready to be shared ^'Vith the public. 
When findings are preliminarv or bave not yet undei^one peer review, 
scientists may validly refuse to discuss them witb the press. If you 
decline an interview under sucb circumstances, tbe best approach usu- 
ally iifc to tell ttic journalist the nrason; also, you may wish xo consider 
promising lo contact the journalist once the work is ripe for release^ 
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Arranging the Time and Place 

Shortly before the space shuttle's first flight. Karen Birehard. science 
and technology reporter for the Canadian Broadcasting Corporation's 
National Radio News, was interviewing an aeronautical engineer. The 
engineer was struggling unsuccessfully to convey to her how the shuttle 
would land. Then he came up with an idea. "You're coming gliding 
with me this weekend." ho said. ^'We'll duplicate the shuttle's angle of 
approach as we come dow n. Be sure to bring a tape recorder along." 

"It worked." Birehard recalls, noting that she obtained excellent 
materia). "U n^ally did work well." 

Interviews can occur face-to-faco in a wide range of settings and also 
by telephone. The phone is often the only option for journalists; pressed 
for time or tar away. It also can bo the most efficient medium for brief 
intevicws: there is little sense in a reporter's traveling across town to ask 
the name of an expert or to check a simple definition or fact. 

In general, however, intemews are best done in person — whether in 
an ofTicc. in the field, or in the air. Meeting with a journalist lets you 
present information other than verbally: you can use the blackboard, 
show your laboratorv' or other worksite, and perhaps demonstrate what 
you found and how. Likewise, the reporter can observe details (ranging 
from the charts on your walls to the expression on your face) that elicit 
good questions and contribute to a full and interesting storv'. Holding 
the interview in person also allows you to introduce reporters to those 
with whom you work and thus helps show that science is eotlaborative. 
It facilitates giving the reporter written materials and visuals. It allows 
more feedback than is possible by phone: you ean more easily check 
thai the journalist has the storv' right, and the journalist has more cues 
from you- And it aids in establishing rapport. In many ways, a personal 
interview thus helps foster thorough and accurate coverage. 

In addition to deciding on a mutually acceptable place, ask the 
journalist how much time is likely to be neecssar>'. Set aside at least that 
long, and arrange lo keep interruptions to a minimum. "You're not 
doinga journalist a favor to let him hear your telephone conversations." 
one science writer emphasizes. 

One question is whether anyone else should join you for the interview. 
Although a pubiie.information ofTicer's presence ean sometimes aid at 
presenting information and is mandatory^ at some institutions, it tends 
to stifle conversation with the journalist. However, having someone on 
eall to help with tasks such as photocopying is sometimes worthwhile. 
Also, especially in the broadcast media, a joint interview with a colleague 
may yield a lively, informative piece. 
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Providing Written Materials 

Wriiicn iicms arc rarely a subsiilulc for an inlcnicvv. but they can be 
;in cxcclicnl supplement. They aid in preparing an accurate story; the 
rcponcr is less likely to misstate a statistic, muddle an explanation, or 
omit an imponant finding if such information is in black and white. 
And it' provided beforehand, thcy help the journalist to conduct the 
inien iew efliciently. Just what lo provide depends, of course, on the 
journatist's background and plans. But in general, as science commu- 
nication expen Sharon Dunwoody notes, "One excellent strategy is to 
provide relevant research papers and a press release that details your 
research in plain English."*'' ' 



PreparinR Oneself 

A M:ientist may be able to define a term, identify an appropriate 
expert, or summari^^c a process on the spot. When, however, the 
discussion ^vill be more extensive, preparing oneself for the interview 
can be ^^^sc. 

"Don't hesitate to ask for 15 minutes or so before calling the reporter 
back." ;i booklet from the American Chemical Society states.'^^* Rarely 
is u journalist's deadline so tight that a source cannot have at least a few 
minutes to prepare. Taking time lo construct informative, non-technical 
responses can speed the reponefs job in the long run and help yield a 
complete and accurate sior>'. So. if you feci that you could not give your 
best ans\"ters immediately, requesi some time. 

Asking the journalist what topics the jnle^vie^^' is likely to cover often 
proves worthwhile. Based on what you hear and infer, you can think 
about what to say in the interxicw and how to phrase it best: preparing 
notes can be of help. In addition, if time permits, become familiar with 
the broadcast or publication for which you will be interviewed. 

The journalist may be looking for sights, sounds, or both to illustrate 
the story. Consider asking if this is so. Then think ahead. What back- 
ground sounds might be etTective in a radio piece on your work? What 
action shots can you suggest for a television documentary? What pho- 
tographs, diagrams, or graphs could clarify and enliven a written piece? 
If you have actual materials, as well as suggestions, to offer, be ready to 
provide copies of them. 

Finally- consider additional sources to suggest. Especially if the stor>' 
is not solely about your work, think of other experts to recommend. If 
it will discuss a controversy, perhaps be ready to suggest speakers on 
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each side. In addition, try lo idenlify reading materials and other items 
(for instance, leaurcs, exhibits, and tapes) thai may help the rcponer 
produee an informative, inieresting, aecuraic, balaneed piece. 

This chapter has discussed preparing for ihe inicr\ icw^. The beard is 
now half shaved: onward lo the other half. 




Chapter 7 



Making the Most of the Interview 



In publicizing as in pursuing science, preparation accomplishes littJe 
by iiscir One must also follovv.* the proper rules, apply the proper skilJs, 
and remain alert for pitfalls to avoid and opportunities to pursue. Thus, 
this chapter offers guidelines for making the most of the interview. 

Laying Doivn Ground Rules 

Many years ago, a luncheon for science writers featured as its speaker 
a prominent scientisL then serving as a consultant to the government. 
Much to the journalists' delight the scientist candidly criticized the 
administration for which he worked. Then he noted that his remarks 
had been off the record, "of course," His statement, however, came too 
late. And everyone present filed a story, 

if you will be saying anything that you do not want to see in print or 
to have attributed to you. say so before the words Jeave your mouth: 
such is the rule in journalism. Be sure, too, that the reporter agrees to 
the restrictions, for otherwise you proceed at your own risk, iri other 
wordiv, if anything is ojTihc record or mnfor mtributHm. say so ahead of 
lime; and consider that you may be better off not conveying the 
confidential information, or making the unprintable statement, at all. 

Be specific about how much attribution, if any, is acceptable to you. 
Although joumaliaic jargon exists for these Jevels, saying exactly what 
you mean is probabJy the most reliable approach. For example, you 
may wish to state, ^his information is only to help you understand the 
^sittnitionrdonot-put anyof it in your article" or ^'lf you want to quote 
what rU say now', you can attribute it to 'another physician who has 
treated many patients with such injuries,' but don't get any more specific 
than that." 

If you want to lay down any other sorts of ground rules* also do so as 
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early as you can. At the beginning, before you provide the infonmalion 
that reporters wznU you have ihe most leverage. Thus, for example, if 
you insist on having all quotatfons read back to you or on checking the 
description of your work for technical accuracy, strike an agreement 
right aw ay- 

Avoiding Embarrassment 

In the excellent anicle "Between Scientists and Public: Communicat- 
ing Psychological Research Through the Mass Media,'^'^' Robcn B. 
McCall and S. Holly Stocking write; "It is a good policy for you to 
imagine that you are always talking to 10,000 or more people throughout 
the entire interview — sometimes you are.^ Anticipating how a comment 
would look in print or sound over the air can save embarrassment So 
can declining a question (and, ideally, suggesting a qualified source), if 
you lack the expertise or the authority to answer it. Most imponanu so 
can following economist Murray L, Weidenbaum's first three rules for 
dealing with ihc press; "Do not utter falsehoods," ''Avoid prevaricating. 
and "Never He."'''*' 

Taking Notes 

Although your tape recording an interview* may motivate the occa- 
sional Careless (or worse) reporter to be more accurate, it rarely is wonh 
the alienation U can Cause, Keeping pad and pencil handy, however, is 
rarely offensive and often useful Many of us find that jotting dowti 
ideas and phrasings helps us to express ourselves. In addition, briefly 
noting major questions and replies can aid in learning to present science 
through the media, especially if the notes are compared with the story 
that ensues. 

Presenting the Information 

Folfowing a few basic guidelines for presenting the information both 
aids journalists and helps ensure efl'ectivc coverage. "The best advice in 
interviews is to lici fo the (xnnt and v'/t A' to emphasizes editor David 
R, Lampe. Reponers, public information specialists, and media-wise 
scientists agree thai concise, well-focused answers work best. Sources 
who talk around ihcir topic, ramble from idea to idea, and burden 
interviewers with copious detail not only complicate the xvork of jour- 
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nalists, 7hcy ulsii inviic cxicnsjvc editing, which can inadv'enenlly or 
olhcnvisc dision ihcir maicriul. ^ 

^I'hc popular news rricdi;i channel is \'cry noisy." Robcn M- Bycrs of 
ihc MIT news oiTice adds. "Therefore, repeal your signal several limes 
during ihc interview." When u point is crueiuU consider explicitly saying 
so or otherwise underscoring it. Also* if you have information that you 
consider importuni but thut ihc reporter docs not request (for instance, 
relevant unecdoics that can help the public to understand the process of 
science), try to present it ncvcrihcless. 

Another key principle is to do as much a!\ possible ofihe (ranxiaiiiii; 
yattrseff. Of course, doing so is crucial in inter\iw^ broadcast I'uc, It 
jlsi> is important in other interviews, for the more of the materia) the 
Kientist puts in clear common language, the less of it journalists must 
change and the less chance exists for error to occur. Thus, use simple 
words, rebte the unfamiliar to the familiar ("Scientists who make good 
analogies are worth their weight in gold," one journalist remarks). 
include exumples. make the relationships between ideas clear, and follow 
other advice from Chapter I . Two models of presenting science effec- 
tively in an interview, both taken from the Maei^eil-Lehrer Report, are 
the following: 

Ma< Si:ii.: Dr Sione, llrst of all. what truly historic discoveries 
have hcen made this week" 

Lr^wwKvSiosi : Well. I think one must list :hc Ibci that we have 
determined ihai Saturn's large moon Titan has an atmosphere 
prohabh two 10 three times as dense as the atmosphere here on 
tarth— an aimo\pherL" predominantly nitrogen, but with a trace of 
methane. Then. \ve have imaged a new class of satellites smaller 
than our own moon, for instance, which seem to be essentially pure 
water ice— vcr\' litilc rock. And third- have n<y\s improved our 
resoluuon of the rings by a least six thousand times, from the earth- 
hased imagev and what we find is a remarkable system which was 
lotalK beyond our comprehension prior to Vov'uger/ 

MArNnri.: Wh> rsdragnojiijisodiJTtCullin thisdiscase [Alzheimer*s 
diJicaiio]? 

Mikiwt Aro\m>\: Diagnosis is so difTlcult because ihc onset of 
this diM-'aM.' is ver\ insidious. What happens is you get a .symptom 
hers*- a svniptom there. Vou kind of can'i put your finger on ii at 
the beginning. Somebody begins to perform poorly, Vou get an 
acenuniani who suddenly can*t add figures quiie ihc way he used 
ii> , . Or \nu get the executive who siartt to miss meetings, miss 
dCadkncs,. make pof>r deeisions. and people assume, welU it t ex- 
haustion. , , y-' 
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In presenting information as you would directly to the public, consider 
keeping a spceific person or group in mind. Patriek Young, scienee 
writer for the Newhouse Ncus Serviec, sometimes tells scientists to 
pretend that he's a "one-man Rotar\' Club."'^*'^ Similarly, a guidebook 
from the Los Alamos Seientille Laborator\ ;idvises scientists dealing 
with the media to "communicate as if you were giving a first talk on 
your subjea to a high school science class/"^^^' 

Giving the journalist written materials and visuals, if not provided 
already, also contributes to accuracy. And a seemingly apparent but 
often neglected aid is merely to talk slowly enough. Even if a reporter is 
tape reeordingan interview, beware of speaking too rapidly or presenting 
successive ideas at too great a clip; the interviewer should have time not 
only to record what you say but also to assimilate it and formulate 
further questions accordingly. 

Implications are an aspect of science that scientists especially hesitate 
to discuss outside their o^jvn ranks. Indeed. "The Fairly Concise AVu- 
ScicitiiKt Magazine Dictionar\'" defines aphasia as ^'loss of speech in 
social scientists when asked during conversations at parties, 'But whut 
ttxe is your rescarch?""^^** Yet the implications often interest journalists 
and the public the most. Regardless of whether scientists present them, 
reporters urc likely to discuss them in their stories. Even if reporters do 
not. the public is likely to speculate on them. To help ensure that the 
reporters discussion and the public's speculation arc valid, scientists 
generally should present the implications themselves if asked and per- 
haps even if not asked. Sometimes, reviewing a grant application can 
aid in deciding what to say. 

Especially when discussing implications, limitations and uncertain- 
ties are important to convey. Yet doing so in an interview can be a 
tricky art Lumping all the limitations in one part of the discussion and 
making sweeping statements in another virtually invites journalists to 
take matena) out of context. Even segregating the qualifiers in one part 
of a paragraph or sentence can put a speaker at risk. The best tactic 
often is to word statcmenlssoihat qualifiers are difficult to remove. For 
example, embed brief qualifying words and phrases snugly in the rele- 
vant sentences and use words with the qualifiers built in (''promising." 
not "exciting": "suggests,^ not "proves": ^treatment.*' not **cure"). 

Penally, as Byers notes. "It's not too bad an idea to find some v^'ay to 
say to the reporter before he or she leaves or hangs up. What do you 
think I said?**' Having the reporter read back or paraphrase the material 
allctt^ you to identify and correct inaccuracies. It also gives reporters a 
graceful way to obtain information that they missed the first (or second 
or third) time around and may hesitate to request. 
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Retargeting Questions 

Retargeting questions is a useful skill in dealing with the media. Not 
only can it aid in correcting misconceptions that journalists and the 
public hold. Il also allows sources to present information that they 
consider important to convey but for which journalists may not explic- 
itly ask. 

Reporters, particularly those not specializing in science, sometimes 
ask questions based on incorrect premises. So do community members 
contacting call-in shows. As an example of how' such a misdirected 
inquiry can be retargeted with tact yet clarity, note how astronomer 
Bradford Smith replied when asked why Saturn has rings but other 
planets do not: 

Well- acmallv there are two other planets that have rings — both 
Jupiier and Uninus, Ai one lime, wc ihoughi that Satum was the 
onJv plana ihat had rings at the present. Now. all planets may have 
h:id ring3 at one time, but rings are ephemeral things. They tend to 
wjnt to go away: there are disruptive forces which make them 
dissipate iind disappear. The real question is wh>-. after four and a 
half billion years, does Saturn. Jupiter and Uranus still have ring^,'^**' 

When questions are vaguely aimed, alcn sources sometimes can direct 
them toward the targets that ihey desire^ as Donald Kennedy, then 
Commissioner of Food and Drugs, did on \feei the PrcKs. When asked 
"What do you considenhe single-most important most serious problem 
lacing us in this area of cmrironmental cancer?"* Kennedy replied: 

J think it ts persuading the American people to believe that this is a 
complex disease ^ilh a complex causation, and it is one thai thc>' 
shaa* ihe responsibiJiiy for preventing, i think that returns us to the 
question of the war on cancer and whether it is the Vietnam War 
analogy, I ihink that metaphor was intended to suggest that this is 
one of those problem* that gets more complicated the more re- 
sources vou ihrow at it. and that we arc not going to get a techno- 
logical fix that allows us to forget about cancer, it is a complex 
disease. It has multiple origins, A lot of IhCm arc environmental. 
That means that everybody, regulator; agencies, citizens, everybody, 
is going lu haw lo work at it on a number of fronts at once, and J 
think gaining some public understanding of that complexity is the 
most important paa of the problem,"*" 

An occasional bit of deft rctar^ning can aid in making the most of an 
interview. 
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Offering Further Help 

The end of ihe interview is a fine lime lo volunlcer further assistance 
and ihus lo help ensure efTeciive coverage of science. Perhaps* for 
example. ofTer (or repeal your ofler) lo check malerial for lechnical 
accuracy. Likewise, you may well note younxillingness lo help in olher 
ways, such as by answering questions thai later may arise. Be sure thai 
the joumalisl knows where and when you can be reached. 

After talking wilh you. the reporter most likely will know more than 
before not only about the main topic discussed biit also about your 
general field. In addition, you probably will be more aware of ihe sorts 
of informaiion thai the journalist seeks. Thus, many reporters consider 
the end of an interview a fine lime to ask sources lo suggest other lopics 
worth covering. If you seem to have established especially good rapport, 
perhaps volunteer some stor>^ ideas even it you are not asked. 

Even after the interview, ihe opportunity (indeed, the responsibility) 
to present science to the public docs nol end. Ifyou think of additional 
material ihul could markedly improve the sior>' or you recall an impor- 
tant error in whut you said* consider contacting the joumalisl. Bui here, 
as in the inicrview itself, beware of bombarding the reporter with detail; 
a basic dictum remains '^Stick lo the poinl." 

As Neal E. Miller notes in The ScieiUist's Rcsponsihiiiiy for PuhUc 
hjformatifut, "You can conlrol Ihe interview.*^*^^* By knowing the rules, 
applying Ihe appropriate skills, and remaining alert for opportunities, 
you can make fullest use of this route. 



67 



Chapter 8 



Knowing How the Media Differ 



""Wc in television have a special problem." Jtiles Bei^man, science 

editor of ABC News, has observed. "^We don't have a page 74 or 89 

Our 30-minutc news show — 22 minutes after commerdals and pro- 
mos — has only one page: the front page.^**^" Both in their depth of nevv*s 
coverage and in other respects, the various media differ despite their 
puraltcls. Recognizing the distinctive potentials and constraints of each 
cun aid scientists in presenting science through them. 

The Print Media 

Because the print media are non-scientists^ main source of news about 
sciencc,*^'^' working effectively with them is especially important in 
presenting science to the public. Print is typically the medium most 
tamiliar and comfortable to scientists. As previous chapters indicate, 
however popular articles differ markedly from journal papers not only 
in their content and format but also in the way they are prepared. 
Newspapers and magazines likewise differ irom each other in aspects 
usclui to recogni/.e. 

Newspapers 

Within each of the mass media, depth and expertise of science 
coverage vary widely. Among newspapers, and even within a single 
newspaper the diversity tends to be especially broad. Both science 
writers and a lai^c variety of other reporters cover science for newspa- 
pers. An article can be a few paragraphs written in minutes from a single' 
source. At the other extreme are accounts like the ""monster story" that 
Tlw PhilaMphut inquinr published regarding Three Mile Island: a total 
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ot nine pages, reprcscniinij (he work ot an estimated sixty journalists/ 

With u tc\v cxcepiions such as Tltc Sew Yt/rfc Times,, newspapers are 
largely loc^il media. Because ihcy tend lo focus on homeiown people 
and events, their reponers often seek local expcns and local angles. By 
ccKiperating in this pursuit, as uell as remaining sensitive to local 
concerns, scientists can help present scienee to ihe public; they also can 
enhance Iheir own. and their institutions', image and efTeaivencss in 
the community. In addition, by using the locale as u common reference 
poini ("about one perceni of the population, which means over a 
thousand people here in New Haven," "for insianee, the earthquakes 
that \ve felt in Boston lu.^i yean" or "looks through the microscope 
rather like the traflic on ihe Beltway"), sources literally can make what 
they say hit home. 

Although a local angle may help carry a science stor>' into the 
newspaper, sources who also oiler a broad perspective can noi only aid 
in informing readers most lully but also contribute to nationwide science 
coverage. "I.think thai most journalists are looking for a more signiflcani 
angle." says one former newspaper rcponcr "A national angle on a 
stor>" happening at Ptnlunk Community College can put Podunk on the 
map. hoosting the small town's pride and self image. It will also help 
get the piece onto the APwires. something all aspiring joumalisis want." 

Science stories in newspapers can indeed get wide play, "A scicntisi 
may think he or she is talking to a small home-town paper in Oregon," 
Neal E. Miller of the Society for Neurtscience notes, "and the next 
thing thai happens is ihat Mother calls from Maine wiih congratulations 
about the Nobel-quality work she read in her local paper,*^^**' Wire 
scniccs such as the Associated Press and the United Press Iniemational 
often obtain news from local newspapers, and newspaper stories are a 
frequent source of story ideas for journalists in various media, 

Majra/incs 

"Scieniists_Ji^:L.that magazines do hy far ihe best job of covering 
science for the interested lay public," report Sharon Dunuoody and 
Byron T. Scott, who conducted asuney on the subject. "And by a wide 
margin they prefer to deal with a magazine journalist rather than a 
representative of any other medium." Dunwoody and Scott propose 
that scientists may prefer magazines because ihey find them similar to 
journals.'-''' 

Other factors als^-j may contribute to magazines' favor Magazine 
articles often are longer, more slowly prepared, more rcllectivc. and 
more detailed than stories in the other media. They tend to be features, 
which arc better suited than news stories to portraying issues and 
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processes in scionco. Some mugaj^incs carefully verify facts in articles. 
Atso. many scrx'e readerships that are highly educated, or thai are 
especially aiientive to science or otherwise specialized: thus they can 
cover science with more sophistical ion than appears in the newspaper 
or on the nightly nc^vs. 

Groups of journalisu collaborate on the siories for some magazines. 
At AVmvim'A'. for example, the reseacher assigned to the science or 
medicine section, as well as correspondents in regional bureaus, gathers 
information: the science or medicine writer composes the stories: and 
afterward the researcher double-checks the facts. In this system, inter- 
viewers gather much more information than appears in print and have 
limited control over its use. Oftentimes siories quote or mention only 
some of the scientists interviewed. 

Whereas some magui^ines are totally slalT-written. many obtain articles 
from freelancers. Thus, merely hearing ihe name of a m^or magazine 
is.no guarantee that the journalist's credentials are sound. Alertness to 
this and other aspects of how and for whom magazine articles are 
prepared can aid scientists in communicating to the public through 
magai^ines. 

I he Broadcast Media 

The broadcast media, with their sounds and sights, olTer opportunities 
unavailable in print. However, they have their own limitations as well. 

In the print media, readers can scan. If they decide not to finish a 
.siorv* they can skip immediately to another one: if they foi^et a point* 
they can return to it: if something is unclear, they can review it as slowly 
as they please. Such is not-the case with the broadcast media. Audience 
members uninterested in an item cannot jump ahead: they must wait it 
out in boredom, turn it o(T. or go away. Thus, to hold their audiences, 
broadcasters concentrlite on subjects and approaches of wide appeal and 
usually keep individual stories short. On general programs this often 
means little science: even on science programs, this often means little 
depth. Also, in the broadcast media, the audience cannot look (or listen) 
back. Jfthe message is not followed while it is being presented, it simply 
is tost 

In practical term.s. these factors mean that clarity, brevity, and liveli- 
ness are especially important in the broadcast media. Says John D* 
Miller, science reporter for WEWS-TV in Cleveland: "The short, suc- 
cinct statement delivered with a (pt of cnci^y is what will get on TV." 
Thus, when you will be interviewed for a news report, be ready to 
present your main idea in a crisp, clear sentence or two. Forany radio 
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or iclcvision broadcast keep your siaiemenis simple and to the point 
Realize, however, that unless you are being interviewed live, your 
remarks, no matter how popularly phrased, almost eenainly will be 
edited and eondensed* 

If you aie indeed being inlenicwed live (for instanee, on a talk show), 
you have greater eontrol, but there are greater demands on you. The 
interviewer cannot delete qualifiers that you earefully insen, but neither 
can he or she erase your um's and er's or the statements that you would 
really rather take back. And although you are unlikely to have the 
journalist muddle your message (at least without your having a ehance 
to unmuddle it), the interviewer may give you little help in translating 
it into popular terms. In short, how suecessfully you present the infor- 
mation is lai^cly in your own hands 



Radio runs science stories of various lengths, from news repons lasting 
only seconds, to features of several minutes, lo lengthier documentaries, 
Lai^ely though, as Ira Ratow of National Public Radio notes, radio is 
"only a headline scr\'icer 

Whereas all of the other media can use visuals, radio must convey its 
entire message through sound alone. Yet tlic radio, like a tape recorder, 
tends to roh voices of their vitality. Theieforc, those experienced with 
radio advise, he careful to put expression in your voice, "Even if you 
ovciemphasizc ever> single word," says Karen Birehard of National 
Radio Ncwt; in Toronto, "it doesn't sound like you're really hamming 
it up." 

Background noises also can enliven radio, "We always like to have 
sounds,** Ratow stales, "They're ver^ useful in keeping people interested 
in the stor\'_" Thus, il you ate being interviewed for radio, consider 
suggesting laboratory noises, animal calls, oroihcrsounds that you think 
might enhance the piece. 

Television 

In television, the visual element adds new possibilities but also new 
coni;trainls;. The latter include those that its equipment places on jour- 
nalists. Print and radio reporters can telephone almost anyw^here to 
conduct interviews but camera crews have much less mobility. Thus, if 
a local station is to cover science, it may have to rely heavily on showing 
local scientists^ Also, as a member of the Sova stafT emphasizes. "A 
crew can't just pick up and come back. Aside from the planning, so 
much money is involved," For instance^ filming {<sm'Nova episode 
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cosis'uell ovcra ihousand dollars a day. " noi including lra^cI expense. 

One consiraini ihui may noi be as grcai as many scieniisis imagine 
regards hou- lo look. "I ihink ihai most of ii is noi dress bui jusi 
understanding whai needs lo be done for TV," John D. Miller stales. 
When tX'ing inier\ie\ved on siie. scieniisis should generally "look ihe 
u'a> ihey \airk." he and others say. Nevenheless. some aitention to 
appearance can be wonhwhile. Experts advise those appearing on lele- 
vision to wear solid colors raiher than paiterns (which tend to look 
"busy") and to avoid white (which can appear loo bright on ihe 
scTecn)/^'1n addition, they tell the inter\*iewec to look ai theinter\iewer 
noi Ihe camera, during an inierviexv/^ " If in doubi aboui whai to wear 
or do. one should simply.ask. 

Someihing else one can ask is for an oceasional retake. If you realize 
ihat you could have said something much more etTectivcIy. consider 
requesting another chance. 

Also ask whether you should suggest, or perhaps provide, visuals. 
I hey especially those that arc colorful and move, enliven the piece (and 
thus increase its chances of being aired and watched). They also help to 
make effeetive use of the limited time available on television. 

Jn fact, if your work may have television potential, think ahead. "If 
you are taking high-quaJity motion pictures of your research for any 
reason." suggests Neal E. Miller of the Society for Neuroscience. "you 
should save a print with the idea that excerpts from it may possibly be 
useful in some television program.*^"" The same principle holds for 
other visuals. 

Television is generally the most mass of the mass media. "Working 
with television is like gin in a bathtub." observes Keith Mieike of 3-3-1 
C Vv/^i^tY. a science program for children. "Half an inch doesn't look like 
ver> much, but it's a lot of gin." Ne\\spapers can publish some articles 
for only pan of their readership, magazines arc often geared for special 
groups, and ditTerent radio stations cater to difTerent constituencies. 
Although the Public Broiidcasting Service and certain cable stations do 
tend to serve speeilie seaors. television addresses the public at large. "I 
would encourage scientists to talk to broadcast journalists." science 
reporter John D. Miller, who himself is trained as a scientist, concludes. 
"Ji\ 'he vcr> K*st w^y to get in touch with people who are not attentive 
to science.'" 
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Working with a 

Public Information Office 



A public information office — be it of your institution, a professional 
sociay, or an oi^nization running a meeting — can help you ensure 
that journalists are aware of science news and that they present it 
accurately and cfTectively. It also can aid in presenting science directly 
to the public "We are supposed to give such assistance," emphasizes 
Carol L, Rogers of the American Association for the Advancement of 
Science* ^'Ifs our job, so a scientist is not asking for a favor but using a 
resource created for that purpose.*" This chapter describes what PI offices 
do and offers pointers on how to collaborate with them. You may find 
some of this material panicularly useful if you yourself are ever respon- 
sible for PI activities, such as when you are hosting a guest speaker or 
holding a conference. 



Staff and Activities 

Although you may recognize a finding as newswonhy or have infor- 
mation that you think merits public attention, you may lack the 
contacts, skills, and resources to initiate and facilitate press activity. For 
example, you may realize that a volcana a major new theory^ or a 
coniToversi^ is erupting and want to alert journalists, if you know a 
reponer with appropriate interests, perhaps all you need to do is make 
a call. If not, the task can be more difTicult, When contacted by strangers, 
including scientists they do not know Journalists can be rightly skeptical, 
^'Is this person really qualified?" they may quite validly wonder ^'And 
could the caller be trying lo sell something?" 

Likewise, if you are about to publish a paper that you think will 
attract attention in the press, you may wisely decide to prepare back- 
ground materials and ^ l^y summary for journalists* However* you may 
lack the skill to do so effectively, or you may lack the time required* 
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Also, you and your stafT may lack the facilities to reproduce and 
distribute sueh materials conveniently. 

[n such situations, a publte information ofTtce (also known by such 
names as news offiee. office of public affairs, public relations office, and 
office of communications) may be able to provide what you lack. Such 
units (or. more precisely, the better of them) know and are trusted by 
journalists. They have staff members adept at preparing press releases 
and related materials. They also have means to reproduce such items, 
as well as address lists and resourees for mailings to the press. 

The staff of PI offiees can vary in many ways. One is size. In a small 
organization or one that does not stress communicating with the public. 
PI may be the responsibility of a single person, perhaps one who also 
has other roles. However, a large of^nization or one emphasizing public 
eontact may have a lai^ division devoted to PI. Within a lai^e unit, 
some members may be assigned to partieular sutject areas (at a univer- 
sity, for instance, one PI specialist may eoncentrate on engineering, 
another on health sciences, and so forth): getting to know the individual 
assigned to your field can facilitate dealing with the press. Some mem- 
bers of a large PI office may specialize in particular activities, such as 
arranging publietty foreonfercnccs. preparing lay brochures, and dealing 
with media calls. 

PI speeialists vary widely in baekground and ability. Many are trained 
in eommunication and related fields: a fair number have worked as 
journalists. Some have at least undergraduate degrees in the scienees. 
Others have no formal education in either area- 
Pi offices, as well as their staff members, vary greatly in quality. The 
best are highly professional outfits devoted to and skilled at communi- 
cating through the press and other means: they have earned the respect 
of both journalists and scientists. The worst are sluggish or fumbling — 
or misguidedly loyal, loudly announcing every minor advance but 
barring the press if controversy threatens to arise: scientists, journalists, 
and the public soon pay them little heed. 

The lime to assess a PI office is before something newsworthy arises* 
not afterward. In fact, foresight is the general byword in working 
effectively with PI offices. "Neither science nor journalism is served 
when my office and similar offices around the country learn of a major 
study from a reporter." says Elaine Freeman of Johns Hopkins, "and 
we learn that the principal author is in another country for two weeks. 
We've all lost a great opportunity to convey something about science to 
the public." 

PI offices can have many activities, some of which will be discussed 
in more detail bclow_ As James Cornell, who is in charge of public 
information at the Har\^ard-Smithsonian Center for Astrophysics, notes. 



ERIC 




l^orkinj^ with a Public Information Office 67 



these activities faJl into three main categories: working with journalists, 
communicating within the organization, and informing the public di- 
rectly. 

with regard to the mass media, PI ofTices typically issue press releases- 
conduct press conferences, facilitate press coverage of meetings and 
other events* direct journalists seeking interviews to appropriate sources* 
and advise members of the organization in dealing with the press. Some 
PI units distribute lists of story ideas and of experts in variolic fields. 
They may also coordinate, monitor, and control press activities; for 
example, at some government agencies, the PI ofTice oversees all contacts 
with the media. Similarly, they may be responsible for handling press 
inquiries about sensitive topics and policy matters. 

As for in-housc activities. PI ofTices may. for example, prepare news- 
letters distributed mainly to employees, members, or alumni. Some such 
publications reach journalists. 

Third, some PI offices issue items directly for the public. These can 
range from fact sheets and booklets to broadcast segments (for example, 
the American Association for the Advancement of Science^s 90-second 
radio news program "Report on Science.'' the American Chemical 
Society's radio interview scries "^Man and Molecules."* and the American 
Institute of Physics's two-minute television spots "^Science TV News'*). 
Pi offices sometimes sponsor series of lectures by scientists. They may 
prepare and disseminate promotional materials. In addition, they re- 
spond to routine inquiries from the public and so relieve scientists of 
such work. For example. Cornell observes that **we answer a lot of basic 
astronomy questions here."* 

The work of a public information office can be sensitive and difficult. 
"'Our problem."* says Paul Lowenbci^ assistant director of the PI office 
at the University of California. San Diego, ^is that we walk in both 
worlds. We are the university when dealing with the media, and we are 
the media when we're dealing with the university."^*"^ Understanding 
what PI offices do and how they do it can help close one of these gaps 
and thus aid in presenting science to the public. Therefore, the rest of 
this chapter deals with three PI activities likely to involve scientists 
most: press releases, press conferences, and public information activities 
at meetings. 



Press Releases 

When you and a public information specialist agree that something 
should be covered (or realize that it will be covered) by the media, 
preparing a press release can be worthwhile. Typically, the PI specialist 
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prepares such an account, also known as a news release: in many cases, 
the scientist checks it before it is distributed. The release may then reach 
journalists through se\eral routes: for example, as a general mailing, in 
response to individual reqjests. at press con Terences, and in pressrooms 
at meetings. 

The press release alerts journalists to subjects deserving coverage. 
Because it presents the facts in print, it also helps reporters to convey 
information accurately. Sometimes press releases are published as is 
(especially by smalt newspapers), and sometimes those designed for 
radio or television are presented in their original form: more often, 
however, journalists use information from them in preparing original 
stories.'-'''** Science writers sometimes file press releases for later use. 

Press releases, like antibiotics, can be powerful tools but tend to 
become ineffective when used indiscriminately. Science writers rapidly 
develop resistance to institutions deluging them with press releases evcr>^ 
time an employee is promoted, an abstract is published, or a grant is 
renewed: envelopes from such sources often bypass the letter opener 
and land directly in the trash. In short, press releases should be reserved 
for the truly newsworthy. 

Figure 9 is an example of a pressrelease. Starting from the top. several 
points arc of note. First, a release lists at least one member of the Pf 
office to contact for further information. It also notes a release date 
(and sometimes time) — that is. the earliest that journalists may publish 
or broadcast the stor>: providing such a date can be important if for 
example, a scientist is publishing or presenting a paper and docs not 
want the content publicized beforehand. The general subject also ap- 
pears near the top of the release. 

A well-constructed press release makes its main point right away. In 
other words, it presents most or all of the five W's in the first few lines 
and elaborates on them afterward. This arrangement has at least two 
advantages. First, an editior who wants to publish the press release 
without rewriting it can adjust it to the desired length by lopping 
paragraphs from the end. Second, this format aids in grabbing the 
attention of busy journalists. "1 read dozens of releases every' day." said 
William Stockton when he was science editor of The New York Times. 
"and my rule of thumb is that if ^ release can't sustain my interest 
through the first two paragraphs and at least tell me what's going on. 1 
won't spend much more time with ii'^^^'. 

Press releases are non-technical both in wording and in emphasis. 
The words are common ones: the sentences and piiragraphs are short. 
However, a press release is more than just an abstract in popular 
language: it also may provide background, so that those reading it will 
know why the news in it is important and where it fits in. Putting the 
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release in lay terms hoih allows the release lo be published or broadeasi 
as is and makes ihe release useful lo journalists unfamiliar wiih ihe 
lopie being discussed. 

In general, press releases are short: they are ofien two pages or less. 
They may be supplemented, however, by other items sueh as photo- 
graphs and diagrams, baekground materials, biographieal information, 
and bibliographies. Sometimes, if the release focuses on a paper being 
published or presented, the text of the paper is enclosed (a courtesy 
especially welcome to ihc reporter whose deadline or loeaiion precludes 
tracking the paper down): at the very least, copies should be readily 
available to journalists who eall. Add several of these materials (usually 
including the press release) together, perhaps inelude others sueh as 
conference programs, and maybe put them intoa folder — and the result 
is a "press paeket" or "press kit" to distribute to journalists. 

Press releases are important tools for conveying science through the 
mass media. You can help them to achieve their potential by alerting 
PI offices promptly to newsworthy items, cooperating with Pi specialists 
in preparing press releases, and being accessible to reporters once the 
releases arc distributed. Also, consider keeping a file of press releases 
and related materials about your work. You may wish !c> ^;ve ihcm to 
journalists who contact you. and rereading press releases beforehand 
ean aid in speaking with reporters and lay audiences. 

Press Conferences 

By granting more than one reporter access to you at once, a press 
eonlerence. also known as a news conference or press briefing, helps 
you reach a large audience efTicienily. Essentially an intcr\'icw bv- a 
group of journalists, it is an elTectivc way to disseminate an important 
message, such as a warning regarding safety or health. It is also a 
convenient strategy if many reporters are. or are likely to be. clamoring 
to interview you. 

Either you. a member of a PI office, or someone else may propose 
holding a press conference. Of course, such an event should take place 
only if the ncw^ is major. Calling a press conference lo issue a minor 
announcement wastes journalists' time and. in the long run. hampers 
eommunieation through the press. 

If a press conference docs indeed secm worthwhile, the p| staff will 
schedule one. They will try to set a time that suits reporters' deadlines 
and is relatively free from competing news events. Public information 
otTicers in Washington. D,C.. for example, attempt to schedule their 
press roDl'crenccs on "panda days" — that is, dav-s so quiet that the media 
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rrom tt>e News Office 
!*tas£achuseccs Institute of Technology 
Cambrit^ge, Massachusetts 0213d 
Telephone: (617) 253-2701 



January XI, 1983 



FOR IM»tEl>XAT£ RELEASE 



Contact: Babert C. Di lorio 
(HOme: 1-947-3290} 



LOM-CARSOHYDKATE DIETS 

MAY THICGEP CARfiOHYOftATC BIHC;£Sf 

M<I<T< RESEARCHERS TIND 

Dieters who swear off carbohydrates for a Xon9 Period nay be 
susceptible to carbohydrate binges that can put b^Oc lost weight 
Once a normal di«t is resumedj tiassachusetts Institute Of Technology 
researchers have found* 

The scientists came to the Conclusion after studying the behavior 
o£ rats that had been given proteln-r iCh» carbohydrate^res trie ted 
diets not unlilce some of the diets followed by weight-conscious 
Ainer leans. 

^When anii^als previously restricted to a diet containihg onXy 
protein and fat are allowed to choose between tXow-carbohydrate or 
high-carbohydrate) diets*" the researchers vrice in an articXe to be 
published in che January Journal Of Nutrition * *they respond by over- 
eating carbohydrate compared with control ratst they increase the 
grains of carbohydrate consumed and the proportion of their totaX 
Calories represented by carbohydrate.* 

The researchers who conducted the study — aXX from KIT's 
Laboratory of Neuroendocrine Regulation — are Judith Wurtman* 
Peter L. MOses and Professor Richard Wurtvan. 

The scientists suggest that the carbohydrate-deprived rats cannot 
conrroi their subse<]uent over-consumption of carbohydrates* a 
situation rhat Presumably would.be tbe sajae for humans, N©r is the 
over-consufflption attriDutable irJ ^« rats to the need to consume more 
calories because* i^i other experiments* tbe rats did not overeat 
protein or fats* the researchers found. 

*The overeating o* carbohydrate in carbohydrate-deprived rats 
probably reflects an alteration (Caused by the period of carbohydrate 
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Figure 9. An example of a press release. 
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WURTMAJ; 2-2-2 January 11, I9e3 

dcPrivatiOnJ in the ijrain mecb^nisa that normally regulates carbo- 
hydrate intake^" they write* 

The scientists also demonstrated in another study using nOrmAlr 
nOn-dePrived rats that carbohydrate intake in one meal is adjusted to 
the amount of carbohydrate consumed in the previous meal. 

They found that carbohydrate consumption was diminishedr in a 
diet-choice situaiion^ among rats that had eaten a small carbohydrate 
pre-meal one hooc earlier, 

"The response of the animals to this carbohydrate pre-meal was 
specific*" they note- 'For examPle^ while they consumed as many total 
calories as the control groap^ they chose to eat fewer of their 
calories as Carbohydrates- This affirms that the animals ^ere 
responding xo th^ carbohydrate and not the calories ingested^ and pro- 
vides further evidence tha t jdistinc t nieChanisiris regulate .aPpetites for 
total calories and lor carbohydrates* " 

At the conclusion of their rePOrt, the scientists consider the 
implications Of their findings for human dieters. 

"The animals* ability to regulate carbohydrate intaJte when 
allowed to eat a carbohydrate-containing diet and their Inahility to 
Co so when given carbohydrate.'f r«e foods should h« considered in 
evaluating the efficiency of (low-carbohydrateJ weight reducing 
regimes^" they comnent, 

"Although «^i9ht. is lost raPidly on such dietsr individual's 
ability to control his appetite for carbohydrates when reintroduced 
may be co^Pro?nisedr Causing over-consumption of the nutrient and 
weight 9ain,,,ihat so Often accompanies the termination of (such) 
diets-" 

In an interview^ Or* Judith wurtman said the study may explain* 
in part at least* "why there is such rebound-eating after a low carbo- 
hydrate diet is over, if nothing else* this research should remove 
the guiXt from an cx"diet^r who thinks his craving for cookies is 
simply efliotional-" She likened such Persons to sleeP-deprived 
individuals who find themselves sleeping longer over the wee):end. 

— END — 

Figure 9, (Continued) 
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cover the pandas iceding -at the Nfaiional 2oo. Ncvmheless* the best 
laid plans can go astray, as when the National Institutes of Health 
meticulously arranged a day of press briefings but then President Nixon 
assigned. 

In addition to contacting reporters and obtaining a properly equipped 
room* the PI stafT probably will arrange to distribute background ma- 
terials. "Never show up at a ne^^'s conference without some papen" 
Warren E. Learv of the Associated Press advises, adding thai handouts 
arc most helpful if reporters receive them a day or two in advance. At 
press conferences as in other situations, such items foster thorough, 
accurate coverage. 

At the press conference itself, a PI specialist normally introduces the 
proceedings. Next, the expert or experts being featured present the main 
points. Of course* such presentations should use efTcctive common 
language; in preparing them, a PI specialist can be of help. Because 
broadcast as well as print journalists maybe present, statements should 
be not only clearly and guotabty worded but also well suited to the ear. 
In addition* speakers should remember that television cameras may be 
focused on ihcm. "Often* long after they have forgotten what you said."* 
Manin S. Bander of the Massachusetts General Hospital notes, "the 
public will remember how you looked or sounded."*^'. 

Generally, after the prepared statement(s) come questions from jour- 
nalists: now IS a time to follow the basic principles of making the most 
ofan inter\iew. Then the PI specialist who opened the conference will 
bring it to a close. The burst of activity is over, but attention from 
reporters may not end. For instance, journalists may individually ap- 
proach you immediately afterward. And especially if you have proved 
to be the kind of source that journalists favor, your increased /visibility 
may well engender future calls from the media. 

Public Information Activities at Meetings 

Meetings, including the annual conventions of major scientific soci- 
eties as w^U as conferences on specific topics* are an important source 
of science news. Before* during, and after such events* the oi^anizations 
running them, and sometimes also those where the speakers work* 
conduct various public information activities. Knowing what is done 
can help scientists to cooperate in seeing that information reaches the 
public effectively. 

The PI activities Ireciucntly begin long before the meeting itself. In 
fact, if a sponsoring organization's mandate includes informing the 
public about science, speakers and topics may be chosen in pan for 
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Ihcir news appeal The Pi 5;i:iJT may send the press various maierials in 
advance. For example, a brief announcemeni of the meeting may be 
issued well beforehand, to be followed by a relauvely detailed press 
release highlighting sessions that joumaiisis are Hkeiy lo find especially 
interesting. 

Al the meeting, the press room (or press suite) is the headquarters for 
media activity. GeneralJy. a PI professional is in charge; various numbers 
of staff may assist. These personnel give journaJists background material, 
help them identify newswonhy stories, and handle other logistics. Some- 
times, especially at a meeting on a fairly narrow technical topic, having 
a scientist in the press room to answer questions can be wonhwhile. If 
you are adept at translating science into popular l:inguage and like to 
dca! with the press, consider volunteering for such a role. 

The PI staff also arranges interviews for journalists. Therefore, speak- 
ers ataconference should let ihosc running the pressroom know where 
and when ihey can be reached. They also should come prepared for 
possible interviews. 

The press room contains more than people to provide information 
and services, Ii also has typewriters and telephones for journalists to 
use. colTee for them to drink, and perhaps something for them to eat. 
Especially imponant, it is likely lo have lois for them to read — texts of 
papers being pre^nted. press releases on the sessions, and related items. 
Before a conference, you may be asked to send or bring such materials. 
Even if not. you may be ^vise to have them with you. in case PI staff or 
reponers ask for them. 

Press conferences, loo, are sometimes an imponant part of the media 
aaivity. At a meeting dealing with many topics, ihcy may be scattered 
throughout; at a meeting on a specific subjea. and panicularly at one 
culminating in recommendations, a single press conference may occur 
at the end. Some press conferences are arranged well ahead of time, and 
others suddenly materialize when unexpected issues emei^e. 

Press eonfereno-^s. as well as the workings of the "sciena^ writing inner 
club." help ensure that journalists attending a meeting file stories as 
their editors expect, and that thc>' choose topics soundJy and cover them 
well. In the shon term- the situation may mean that many journalists 
focus on the same few stories, and thus that few of the topics presented 
reach the popular press. In the long run, however, the effect may be 
quite the opposite. 

The reason? Press conferences let reporters prepare stories quickly. 
Thus, lime remains to amass ideas, materials, and contacts for future 
usc,*"^'^ The journalists can circulate from session to session* They can 
keep picking up items from the press room. They can move informally 
among the scientists present and so learn who is doing newsworthy 




74 i'rescmhi^ Sdnh v Tlmtu^h ihe Mass Media 

work, hear who can speak wcIL and establish rappon. (Science writers, 
like scientists, realize thai much of the truly new emei^es not at the 
formal sessions but in the corridors.) Long after a conference, reponers 
may draw on the information obtained and the contacts renewed and 
made 

Even once the meeting is over, public informalion efforts and media 
activity can persist. Shonly after a conference* the PI office may issue a 
press release on the event. Conference summaries or proceedings issued 
a year or more after a nieetingcan still attract the press. Meanwhile, the 
PI oftree or a clipping services hired by it may monitor the media for 
references to the conference and might send you copies of articles in 
which your name appears. And long after the meeting you niay get press 
calls generated by it — and so have opportunity to refer to this book. 
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Chapter 10 



Succeeding with What 
Succeeds Media Attention 



The interview is over The conference is done. The phone has stopped 
ringing after the press release. Yet demands and opportunities related 
to media attention may not have ended. Thus, this chapter discusses 
succeeding with what succeeds interaction with journalists. 

Reacting to Coverage 

The main item that succeeds interaction with a journalist is likely to 
be a stop;. Recall, however, that not every story makes it into print or 
onto the air. Other facts worth remembering include the following, A 
brief news item can capture only the highlights of a development: it 
tends to emphasize findings and implications rather than aspects such 
as methods. Especially for a feature story, the reporter typically gathers 
much more information than appears in the final product. Also, the 
journalist who ^:omposes an item usually does not write or check its 
headline or title. 

Scientists who have been interviewed, or who have spoken publicly, 
on controversial topics should realize, too. that they may be criticized 
in the press or at least have contrary views presented along with theirs. 
Drawing on his own experience in this regard, psychiatrist Robert 
Dupont advises; "Understand that you are not charging in with the 
answer, that the water is not going to part before you, and that everyone 
is not going to say. *Great. Now I understand what the problem ib with 
inflation. Professor Jones. >w have the answer.'"*^* Although the press 
is obligated to express accurately the views anributed to you, it has no 
obligation to say that you„are_xigm 

No matter how skillfully scientists present information to reporters, 
stories sometimes contain mistakes. "Save yourcomplainis for the errors 
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ihaicounir Roben M, Bycrsofihc MIT news office emphasizes. Unless 
a piece coniains an inaecuraey that eould immcdiaiely endanger the 
public, taking some lime to cool do'A-n is wise. Perhaps show the stor>' 
lo. or discu5L^ the broadcast with, a public information specialist or a 
eotlcague experienced in dealing with the press. 

If you express an objection, generally do so directly \o the rcponcr. 
One tactful approach is to preface the criticism with positive sentiments 
("1 was glad lo sec your stor>' about my work in yesterday's llerakL 
Mowevcr. I was a. bit concerned that , . Upon learning of objections, 
journalists may proceed in \^rious wa>*s. If ihey have misstated impor- 
tant facts, they may arrange to correct them in print. IftheV have 
omitted major aspect.^; of topics, they may prepare new stories filling the 
gaps. In other cases, the feedback merely helps keep reporters from 
making the same mistakes again. 

Occasionally, conveying criticism to the editor instead of. or as well 
as. the journalist can be in order. For example, you may have been 
unable to sctllc a matter satisfactorily with the journalist, the error may 
have been so scriou.s (or the errors so frequent) that you feel that the 
editor should know, or you may have learned that the problem resulted 
from an editorial decision. If the response is still unsatisfacior>' once 
you have talked with the editor and if the publication or station has an 
ombudsman or the equivalent you may contact that individual as^ 
further recourse. 

Especially if you object to the emphasis of a stor>^ or lo the 

opinions conveyed, writing a letter lo the editor (or preparing its 
broadcast equivalent) can be the most appropriate option. A similar 
lactic is to compose an Op-Ed piece (i.e.. an article to be published 
opposite the editorial page). Various scientists took such approaches 
when, in late 19SK The iVuMhinpon Post and other newspapers pub- 
lished an expose of research on cancer drugs, A letter or Op-Ed piece 
may reach not only editors and reporters but also the public. However, 
so many of these items are submitted that a relatively .small fraction 
make it into print or onto the air, 

"We don't get any feedback unless wc do something wrong." one 
veteran science writer observes. If vou admire a stor>' on your field or 
work, consider letting the journalist know. A lavish tribute is unneces- 
sary: a sentence or two wilt do. Such praise generally is most welcome 
in what has been called "a business of vcr>' fragile egos," Giving it 
encourages journalists to cover science well. 

As implied above, objections usually should be expressed orally and 
only to those irnme<liately concerned, so that they leave the fewest 
unpleasant traces once the episode is done. With praise, the opposite is 
true. If a .stor> is exceptionally fine, write the reporter a note, which can 
be savored, reread, and shared: send a copy to the editor. Perhaps submit 
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a brief letter for publit-^tion as welL Let colleagues know that you respect 
the piece: ihey then may be more willing to work with its author, and 
with the media in general. Also recommend the story to non-scientists, 
for you can thus help to inform the public about science. 

Responding to Interest Generated by a Story 

Upon encountering a story in the mass media, various parties may 
seek lo loam more. Journalists, members of the public* and even 
scientists who wert' previously unaware of your work may contact you 
once you receive attention in the press. Often, a public information 
office can aid in dealing with what, if an item is especially newsworthy, 
can be a veritable barrage of calls and mail 

Much of this book addresses working with journalists, and you already 
know how lo provide information to peers. But how can you respond 
^most easily and efTeciively to requests from the public? A few hints may 
help: 

• Anticipate the most common questions and prepare answers to them, 

• Be ready to recommend popular and semi-technical readings that 
discuss the topic more fully than the media coverage did and that 
address related subjects. 

• Perhaps prepare a form letter that can answer many of the requests, 
/K public information office may be able to aid you in doing so* 

• If \0u are getting many phone calls, consider setting aside a specific 
part of the day to answer them. Maybe even install a recording to 
answer calls,*^* 

• If responding to the publicity is interfering grcaily with your work 
and that of your siaJT, tr> to get extra personnel to help with preparing 
replies. 

Such measures ean facilitate presenting science to a highly attentive 
audience. 

"These people do go away. Then you can get back to what you do."* - 
one reporter notes. Attention in the news ^s fleeting, but its impact is 
not. The public knows more, and perhaps cares more, about science 
than before. Journalists knov^,^ more about the topic and may have new 
contacts in the scientific community. The scientists involved may un- 
derstand more about how the press works. In journalism as in science, 
learning is a continual process for all involved, and opportunities lead 
to other ones. Such are the roots of progress in presenting science 
through the mass media. 





PART III 



PRESENTING SCIENCE 
DIRECTLY TO THE PUBLIC 



Why should scientists present science directly to the public? Why not 
leave such activity to professional science communicators? As scientists, 
wc arc the ones best acquainted with both the process and the products 
of science. In addition to our expertise, we have the authority to speak 
out. Because wc do not depend on popular science communication for 
our livelihood, we sometimes can prepare our pieces more slowly and 
carefully than a deadline-ridden reporicr or a hungry freelancer can. 
Finally, some of us find that we enjoy presenting science to the public 
this elusive clement is often what transforms such activity from some- 
thing that wc merely acknowledge as worthwhile to something that we 
actually do. 




Chapter 1 1 



Breaking In: 

Articles, Books, and Broadcasting 



In science communication as in science, opportunities most often fall 
lo those who know the proper outlets for their work, prepare strong 
proposals, and strike sound agreements. This chapter therefore addresses 
the science writing equivalent of grantsmanship. First, as a general 
model it discusscsarranging to write an anicle; it then briefly comments 
on book publishing and broadcasting. 

Breaking In: Articles 

For those tr>ing to publish popular articles, a basic question is 
"Where?" A logical way to begin seeking an answer is by recalling which 
publications have dealt well with the relevant fields. Browsing in a 
librar>' may also help. Another resource is l^niersMarkety"*^ an annual 
volume that lists, by subject area, various (although not all) magazines 
accepting freelance work. Among the science-related categories are 
health: home computing: nature, conservation, and ecology: science: 
and social science. For many of the listings, the book provides such 
information as size of circulation and kind of audience, types and 
lengths of pieces sought, and payment rate, in addition to the publica- 
tion s address and the editor s name. 

Of course, such sources as memory and Writer s Marker are not 
enough lo consult before proposing an article. Cary Lu, executive editor 
of High Tec}wo/og\\ emphasizes that prospective authors **should read 
the magazine ver>^ carefully and try* to understand who the magazine is 
addressing"; other editors stress similar points. Among items to check 
when inspecting a publication are its apparent function: the subjects, 
types, and lengths of articles: the style, tone, and difliculty of the writing: 
and the seeming audience. Also ascertain that you have not chosen such 
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an appropriate publication that it has already published essentially the 
same story as you would propose. 

As implied above, publications var>' in their willingness to accept 
ffeelnnee articles. Al one extreme, the science sections ofthe major news 
magazines are written entirely by their own stafT At the other some 
university magazines vigorously recruit pieces by faculty. The blurbs 
thai many magazine and newspaper articles run regarding their authors 
are one clue as to whether they might be interested in your work. 

Publications also differ widely in how much they pay for articles. 
Table 4 presents examples of payment rates at various potential outlets 
for science stories. 

After identifying a publication that seems appropriate, contact the 
editor. ^We don't like to get finished articles unsolicited,*' says Susan 
Williams, an assistant editor of Science S3. ''We just don^t have time to 
go through a whole manuscript." Consulting the editor before writing a 
piece is most efticient for an author as well. 

Initially, wilting even as much as a proposal can be tnefficienl. Why 
spend the time preparing one when, unbeknownst to you. the editor 
may already have commissioned a story on >t)ur topic, may have a 
policy against accepting anything on it. or currently may not be looking 
for any freelance pieces? A brief preliminar>' letter can thus be the best 
approach, fn the letter, summarize your background in science and any 
experience in popular writing: perhaps include a brief resume or curric- 
ulum vitac. If you are interested only tn a particular stor>\ mention 
your idea. Otherwise, describe the general types of articles that you hope 
to write, and propose a few topics^ If you have written for the public, 
enclose one or a few samples of your work. 

The editor can quickly peruse such material and. if appropriate, pass 
it on to another member ofthe staff. If the publication is uninterested, 
you have lost little effort. If. however, the answer is encouraging, you 
most likely will receive clues on how lo proceed. 

Especially if you are inexperienced in writing for the public, the editor 
may ask for a proposal — or. in journalists" terms, a ijuery leiter. The 
basic elements of such a letter resemble those of other proposals that 
scientists write. A quer>' letter may, for example: 

• brielly state the gist ofthe article 

• say why the idea is worthwhile (e.g.. what makes it newsworthy) 

• note why ihe author is qualified for the task 

• describe the proposed article in more detail (e.g.. outline it) 

• discuss plan?; lor pr^^paring the piece (e.g,, timetable, length of piece, 
and major sources to be used) 

Samples of an author's work, if not sent beforehand.. may accompany a 




Tahm: 4. Examples ofntakts for freelance articles 



Publication 



Length ofanicic 



Paymcntt 



Publications specialtzinfi in science 



American Health 

Byte Magazine 
Hi^h Technoh^y 

Natural Ilistor}** 

Psychology Today* 
Science Di^^est 



Science S3 



Scieniific Americatj 

Sd' fecft (weekly sup- 
plement to The Bos- 
ton Globe) 

Teehnoht^y 111 u strafed 

Technfflof:y Revie^v 

3-2-1 Contact* (chil- 
dren's maga:cjnc) 



150-500 ^*x>rds 
750-3.000 words 

variabk 

300-800 words 
3,000-4.000 words 
2,000-4.000 words 

3.000 words 
600 words or less 
800 to 1 ,200 words 
2.000 words or more 

up to 1.200 words 

3,000-4,000 words 
4X)00-5,000 words 

about 1.000-1.500 

words 
up to about 2.500 

words 

1.500-2.000 words: 
fihort pieces also 
2,000 words 
5.000 words 
700 to UOOO words 



50c per word and up 
50c per word and up 

S50 per printed page 

$250 to $800 
SI. 800 average 

S300 to $750. plus extra 
for photos used 

$550 

about $130 
$500 to $800 
variable 

varies according to type 
of antcle: often about 
60C per word 

usually $2,000 

ShOOO 

$100 to $500 

variable 

$50-S2oOO 

SlOOto S200 
$250 to $500 

$150 to S300 



Ptthlicaiions not specializing in science* 



The Ailaniie Montldy 

Boston Globe Magazine 

The Christian Science 
Monitor 

Family Circle 

Xaiional Geographic 

Maj^aztne 
The Sew Yttrk Times 

(Op-Ed Page) 

The York Times 
Maitazine 

l^arade 
Playb*>y 

USaIR Magazine 



1.000-6.000 wxirds 

2.500-6,000 words 
Ufiually under 800 words 

1.000-2,500 words 
2.000-8.000 words 

about 750 words 

about 4.000 words 

800-1.500 words 
4.000-6,000 words 
1.000-3,000 words 



S200 and up per printed 
page 

S500 to $750 

S50 to $75 

S250 10 $2,500 
$3,000 to S8.000 and up 

about Si 50 
$850 

S 1 .000 and up 
$3,000 and up 
$400 to $1,000 



" Data on these poblicaiions were obtained from 1983 H'riiers Market.*^' 
+ Amounts paid sometimes differ from those publicly stated. 
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quer>' letter "We don't like to be inundated with clips, but we rarely 
bu> things from people who arc unpublished," Williams notes. "We like 
some evidence that ihey ha\-e wriiien before, though it s not imperative.^ 

or course, gear the proposal to the tai^ei publication. Make it meaty 
but brief — in general, two pages at mosi/^"^' Perhaps needless to say. be 
sure that the proposal is well written, for here is a chance for the editor 
to sec how you write. In particular, take care to keep the language non- 
technical for editors often worry that a scientist will be unable to 
communicate to a general audience. 

The more stories an author writes, the simpler the quer>' procedure 
lends to become. An editor pleased with your past work may want only 
a brief note proposing a story; even a phone call might do. Editors of 
other publications, too. may seek briefer proposals once you establish a 
good-sized portfoiio, a reputation in science writing, or both. 

In fact, as your science writing becomes known, editors may approach 
you. Such flattery can be hard to resist, but many of us have lived to 
regret accepting an assignment uncritically. Among basic but oft-ne- 
glected questions arc the following; Are you comfortable with the 
publication? Does its fitatT.sccm pleasant to work with, and what is the 
ficuttlcbut about how its editors treat authors and their manuscripts? 
Docs the suggested topic suit your background and interests? (If not, 
consider suggesting other subjects; you are in a fine position to propose 
ideas if an editor has sought you out.) Do you really have time for the 
assignment? What impact would the prospective article have? And. yes, 
how much will you be paid? 

Once an editor has accepted a stor>' proposal or has approached you. 
it is lime to agree on the details. Like a query letter, the agreement is 
likely to be formal ifan author and an editor have not worked together 
much before; it may be detailed letter from the editor or an actual 
contract, i-aicr when rapport and trust are well established, the agree- 
ment may take briefer and more casual forms, becoming a simple note 
or merely being conveyed by word of mouth. 

Whether the agreement is formal or informal, it should specify matters 
such as the following: 

• f*>pii\ .v/^nf/j/. and yon/jij/ of article 

• iai:<fh ol anicle 

• deadline 

• amount ofpaynXeni 

• iimh}}^ i>f paynmu (e.g., upon receipt of the manuscript or only once 
the anicle appears in print) 

• availability of retmbunemeni jdr expenses (e.g.. for travel and long- 
distance telephone calls) 

• availability of an £ji/i'i2«a' to ':over such expenses 

ERIC ^ ^ 
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• avaitabilily ofa kilffceVix.. partial payment ifa commissioned article 
is received but not run) 

• ri^ht to review edtiin^ (i.e» whether the author will have a chance to 
comment on editorial changes: also, whether the author's remarks 
will be viewed only as suggestions, as is usually so. or will represent 
the final say) 

• o{ copyright on the piece 

Clarifying sueh items at ihe sian aids in preparing the aniele and helps 
prevent misunderstandings later on. 



Breaking In: Books 

""In years past, editors and publishers say. most science books for the 
public were written by laymen with the ability to make abstruse subjects 
understandable, whereas today they are increasingly written by scientists 
themselves."* a recent anide in The Ne^v York Times notes,'^'^ Book 
publishing is another option for scientists vi^shing to present science 
directly to the public. In fact, a book may be easier Tor a scientist to get 
publisbcd than an article is/^'*^ and thus it inay be a good way to break 
into print. Of course, a book is much more work than an article to 
prepare. 

Books arise from many sources. The idea for a work can spring nearly 
fult-btown from an author s brow. Series ofpopular lectures by scientists 
sometimes give rise to books. So do series ofartides originally published 
in periodicals (e.g.^ the essays of Lewis Thomas and Stephen Jay 
Gould). And when a scientist and a professional science writer hit ifofT 
especially well, they sometimes collaborate on a book. 

The principles for finding an appropriate book publisher are much 
the same as for locating an outlet for an anicic; note who has published 
works similar to that w^hich you envision, check where opportunities 
might exist, and then submit a proposal. Writing brief preliminary 
letters of inquiry is especially wise in the case of books, for book 
proposals are much longer and more time-consuming than query letters 
for articles: a typical book proposal contains such elements as a detailed 
outline, a sample chapter, a curriculum vitae orbiography of the author, 
and a discussion of such items as the potential market for the work. 
Whereas authors can validly send shor^niiial inquiries to several 
publishers simultaneously, they probabl^'^hould not submit full pro- 
posals to more than one at a time withouir stating that they arc doing 

Although normally a book contract is:jmriuch more extensive and 
detailed than the agreement regarding an article, itcenters on the same 

i 
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major types of elements: whai you must provide by when, and what 
you will gel in return. William Bennett a physician who has experienced 
book publishing from both the editor's and the author's ends, notes that 
a common scale of book royalties is 10 pereent ofthe list price (i,e., the 
price on ihe book jacket) for the first 5,000 copies sold, 3 2.5 percent for 
the next 5,000, and 15 percent for the rest "It^s commonly said that if 
you sell 5.000 copies, you've done pretty well," he adds. 

Publish ingcompantes and general readers are not the only ones calling 
for non-technical books by scientists. The Commonwealth Fund has 
established a program mainly to sponsor scientists in writing books ^to 
inform the lay public of the discoveries and work now under way on 
the frontiers of science." Information about this opportunity is available 
from The Commonwealth Fund Book Program, Memorial Sloan-Ket- 
tering Cancer Center. Room 604 Schwartz Hall, 3275 York Avenue, 
New York, New York i002l. 



Breaking In: Broadcasting 

Ho\v' can a scientist enter broadcasting on the side? "You get the 
breaks. It's show business to a degree," says biolo^st Gene Kritsky, 
whose minute-long science segments appear on WOwO Radio in Fort 
Wa>Tie, Indiana, For Kritsky, who had written newspaper articles and 
press releases while a graduate student the unexpected break came 
when, after interviewing him on a farm program, the station invited 
him to do some broadcasting himself* Others tell analogous stories: one 
physician who appears on a television magazine program had happened 
to treat members of its staff, and another was recommended by a friend. 

Breaking into broadcasting is, however, much more than a matter of 
chance. Broadcasters offer invitations, and keep them open, not at 
random but rather to scientists who can present science effectively to 
the public. Also, one need not wait for chance to call Oppor*unities in 
broadcasting often gp unrecognized by the scientific community, Carol 
L- Rogers of the American Association for the Advancement of Science 
emphasizes, Rogers notes that many local stations may be pleased to 
give scientists with "free time and free informaiion" some access to the 
air- She also mentions that scientists can v^rk as consultants to science- 
related television programs. 

Fon a busy scientist turning out polished broadcast segments on a 
rigii/ Schedule can be impractical, Hov^ver, more flexible and less 
derioanding alternatives exist, Om such option is for a scientist to join 
a talk show's stable of frequently appearing guests. Another is for the 
scientist to host an interview program or interview segment, especially 
if staff members the station do much ofthe legwork for it. 
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Breaking into broadcasting can mtan breaking out of a scientist s 
usual role. "A key lo it is not to turn these things into lectures. Then 
they get b^^ring." says physician Leonard A- Katz, a frequent guest on 
WKBW lelevision's talk show AX! Buffalo. "Be able to take criticism 
from your audience and from the professionals ai the station. Don't 
take it as an affront to your education," Kritsky adds. "If someone has 
25 years of experience in broadcasting, there's something to be learned 
from that individual." 



Dealing with the Business Side 

Scientists may not view their popular science writing as a business. 
Their principal employers, however, may. Their editors will. The Inter- 
nal Revenue Service wilL too. Awareness of a few basic iipms will aid 
in dealing with the business side. 

Some organizations, such as companies and government agencies, 
prohibit or limit outside work. In particular, some have clearance 
procedures to help prevent conflicts of interest. Finding out the policy 
before looking into science-writing opportunities can prevent problems 
later on. 

Dealings with editors should follow the same principles as other types 
of business. Of course, note deadlines and observe them: if difficulties 
arise, inform the editor right away, so that adjustments can be made. 

As for the IRS. record any financial transactions regarding your work. 
Make a note of any income from freelance writing as soon as it arrives, 
and repon it on Schedule C of your tax return. Also, promptly record 
any business expenses that you plan to deduct. To simplify completing 
your tax return, list deductible expenses in the same categories as on 
Schedule C <ror instance, dues and publications, office supplies and 
postage, travel and entenainment, and utilities and telephone): be sure 
to keep receipts. 

With sound granismanship, scientists can often win opponunities to 
present science to the public. So. now to discuss the work itself . . * 




Chapter 12 



Interviewing and Other Basics 



Stimue] Johnson observed that "The greatest pan of a writer s time is 
spent in reading, in order to write: a man will turn over half a library to 
make one book/ Likewise, in presenting science to the public, compos- 
ing the actual product is only a fraction of the worJc This chapter 
therefore addresses two key aspects of science communication: choosing 
to;»cs and gathering information. It devotes panicular attention to 
conducting and using interviews. 

Choosing Topics 

Scientists can identify topics for stories in many ways. Like profes- 
sional reponers, they can draw ideas from major scientific journals and 
eonferences, from science items in the mass media, and from events in 
the general news- In addition, they have greater access than journalists 
to many sources of story ideas. These sources include one's own work 
and that of one's colleagues, meetings and publications too specialized 
for even full-time science writers, and various contacts in the scientific 
community. In assessing which topics are appropriate for lay audiences, 
reviewing the elements of newswonhiness (see pages 30-32) can be 
worthwhile. 

"*Write about what you knowabout"* is a basic maxim. Knowing too 
much about topic may, however, interfere with presenting it to a 
general audience. Scientists sometimes write their best popular stories 
about work well removed from their own — for example, when they are 
approaching an unfamiliar area that intrigues them, or when they come 
to a writing project with a question to explore rather than an answer to 
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distance aids in preparing work that outsiders find relevant and clear. It 
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also helps in interviews; in the search for broad insights and crisp 
quotations, one can pose basic questions more easily to distant col- 
leagues than to one's closest peers. Finally, when a project entails 
discovery, not only is the process most exciting for the authon the 
product is likely to be most exciting for the audience. 

Gathering Information 

Good science communication. like good science, usually entails gath- 
ering much more information than will appear in print. As one science 
writer puts it. "Good writing can be measured by the good stufTit leaves- * 



To the creative, many sources of information are available. Scientific 
publications, your colleagues. 'and your own experience may yield plenty 
of scientific information to use in a popular piece. Additional resources, 
however can enrich and enliven a work- For instance, if" Phenomenon 
(be it infertility, automatic teller machines, or the new show at the 
planetarium) affects community members, consider interviewing some 
v/ho have experienced it- Think about tracking down some historical 
background. Maybe see how literature, movies, and song have portrayed 
>*our topic. If a subject has policy aspects, consult relevant government 
agencies, congressional offices, and interest groups. Perhaps note how 
popular writings and broadcasts have already presented your topic 
(beware of doing so initially, though, for fear of influencing your own 
approach too much): to identify these items, use such aids as the card 
catalogue at a lai^e public library, the Reader's Guide to Periodical 
Liicrantrc\ and The Ncm' York Times Index, Use your imagination — 
and consult your reference librarian. 

Deciding Whether to Interview 

As Chapter 5 discusses, journalists do interviews for various reasons. 
When you. as a scientist, are preparing a story, some of these reasons 
may not hold, especially if you are writing about your own field. You 
can easily understand the science: no one need translate it for you. You 
can tell whether a story idea is scientifically sound, and you can place a 
topic in perspective, both scientific and general. You may be a recog- 
nized authority yourself: stating your own opinions may suffice. 

Nevertheless, interviewing others may well enhance your story. You 
_.may.. for^example, be, venturing beyond your own speciality, seeking 
information not yet in the literature, or looking for other scientists^ 
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opinions lo cilc. You may uish lo enliven an article with quotations, 
including the sorts of statements that seem witiy in quotation marks 
but trite in an authors ov^n prose. You might want to include views of 
non-scientists, such as government ofTicials and community members. 
Or you may simply be writing abt)ut another scientist. Interviews serve 
many important functions, and editors complain that failure to conduct 
them is among the most common problems when scientists write 
popular articles on science. 



Facing Issues of the Scientist as Interviewer 

Scientists* failure to conduct more, and more successful, interviews 
may stem in part from special issues that face the scientist as interviewer 
One challenge is to obtain scientific information in lay terms from peers. 
If you arc interviewing colleagues who know you as a scientist, they 
may answer your questions in jai^on (and then perhaps embark on 
tangents that interest only those in your field). One approach to this 
problem is to ask such questions as: "How. in common language, would 
you describe . . . and "If yOu were explaining this to a high school 
class, what would you say?*' 

When you are interviewing a scientist who does not know you. one 
dilemma is how much of your background to reveal. On the one hand, 
not mentioning your scientific training may win you simpler more 
quotable statements. It may also save you from questions about why 
you are wasting your time on literary pursuits. On the other hand, 
indicating that you are a scientist can be crucial in gaining cooperation, 
especially if a source distrusts reporters. Also, consciously deceiving a 
source not only can be embarrassing should your true identity later 
emerge but is downright unethical. 

How much to say about yourself depends in part on an interview's 
purpose and length. If you are only calling to ask a few straightforward 
questions, your training may be irrelevant; stating your name and 
identifying your project may suffice. However, if you are asked about 
your qualifications, if a source seems reluctant to deal with "mere" 
reporters, or if you will be conducting an extensive interview, the best 
approach may be to mention your training but play it down. For 
exair?Dle. you might say, "I have a background in such-and-such field, 
but jnd-so subspecialty isn't my own area. I hope that you won't 
mind il-l start with some pretty basic questions just to make sure that I 
have things straight and can present them accurately to a general 
audience." Playing a little dumb can be smart in an interview. 

Another question is how to identify yourself when interviewing non- 
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scientists. Mentioning your background can inspire confidence, but it 
also can intimidate intcr\icwees. What to say. and how, is a matter of 
judgment here, as above. 

Special concerns arise if you are writing about medicine and wish to 
interview individuals with a particular condition or disease. Approach- 
ing your Own patients for interviews is not only awkward but potentially 
unethicaI..And it is certainly unethical for another clinician to identify 
patients without their consent. One alternative is for a colleague to 
mention your needs to patients in the appropriate categories; those 
interested in talking with you can the;i call you directly or grant 
permission to release their names. Another option is for you to contact 
a relevant oiiganization {for instance, the Arthritis Foundation or the 
American Cancer Society) and i*sk for patients to interview; such 
volunteers are likely to be a skewed sample, but at least they are probably 
eager to share their experiences with your audience. Also, consider 
interviewing friends, acquaintances, colleagues, and family. 

The scientist who assumes the role of interviewer should remain alert 
to various potential traps. Take care to pursue the information that the 
public wants and needs, rather than concentrating on what interests you 
as a scientist; consulting your editor and representative audience mem- 
bers beforehand can aid in deciding what lo ask. Avoid the temptation 
to display your own knowledge rather than obtaining that of the source. 
Finally, beware of lapsing into scientific jai^on when talking with 
sources; clear common language not only is essential in interviewing 
non-scientists: it also ser\'es as a model when you are seeking non- 
technical statements from scientists. 



Conducting the Interview 

^he degree to which you prepare for it will determine how successful 
the interview is." vmtes Paul Desruisseaux of the University ofSouthem 
California in *^The Ps and Qs of Q and A,"*--* Dig?esting background 
materials, defintng the purpose of the interview, and deciding what sorts 
of questions to ask are all seemingly obvious but sometimes negleaed 
parts of preparing well. Letting your sources know your needs in 
advance, so that they too can prepare, can also aid in interviewing. 

The choice of medium is another element of success. In general, a 
face-to-face meeting yields the best rapport and the most material. 
However, the telephone may be the only reasonable option when time 
is short, your questions are tew. or your source is far away. Sometimes 
even otherwise a telephone interview is preferable. Your invisibility can 
improve the interview: some subjects speak more freely when they 
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cannot sec your reactions and cannoi tcll when you arc taking notes: 
also, you may eonduct interviews most effectively when spread out 
eomfortably at your desk. A third alternative is to obtain information 
by Icttcn ifa request is narrowly focused and a source is hard to reach, 
correspondence may be the best approach. 

Success also depends on recording the'information in a convenient, 
reliable way. If you arc a confTdent and adept note laker pen and paper 
may suffice; in fact, some writers prefer written notes, which are easier 
than tapes to consult. In general, write quotable quotes verbatim but 
summarize other material. If your pen falls behind but you fear that 
asking the speaker to slow down will disrupt the flow of the interview, 
consider alternating major questions with minor ones, so that you have 
time to write. For convenience later, underline or star important items. 

As John Brady discusses in TheCrafi oflmeniewmgy^^ tape recording 
an inier\'icw can have various advantages. For example, taping aids in 
e^pturing verbatim quotations, allows you to ask more questions per 
unit time than note-taking does, and lets you concentrate on the 
intmicw. Also, carrying a tape recorder can be much easier than writing 
if you arc louring a laboratory, walking in the field, or otherwise on the 
go. Beware, how*cvcr, of rclying-on tapes alone: if possible, write down 
the main points made and their approximate locationjon the tape, any 
important quotations, and perhaps topics about which to ask .more. 
Such note-iaking not only helps you to conduct the interview smoothly 
and to use the tape efficiently afterward: it also provides back-up in case 
the recording fails. 

Of coui 5c, cffectii.'e interv iewing technique is also basic to success. In 
talking with a source, the following suggestions may be of help. 

• Put the source at ease, for instance by beginning with small talk. "If 
you don't have rappon," science writer Mitchel Resnick observes, 
"the ansvvers won't have any spark.** 

• Ask one question at a time to make sure that each is answered, 

• Work from general to specific questions to prevent closing off valuable 
avenues. Also, beware of **leading questions" (i.e., questions that "^put 
words into the speaker's mouth"): they usually yield little information 
(and even less in the way of quotable quotes), and they may antagonize 
a source, 

• To prompt a source when an answer seems incomplete, perhaps pause 
for a moment or echo the last few words, 

• Stay alen for unexpected items worth pursuing. 

• Consider reiterating the main points that the subjc^.n made. Doing so 
not only increases accurac>^ but also may inspire the source to elabo- 
rate. 
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• End< as well as begin, with general questions. For example, ask the 
subject to sum up the most important point or to state anything else 
especially important for you to know. Useful perspectives and quot- 
able quotes are likely to result. 

• Put the subject at ease again when the interview ends, and perhaps 
offer to send a copy of the published article. 

While the interview is fresh in your mind« review your notes or tape 
recording, and put the information in usable form. If new questions 
occur to you^ consider conducting more interviews with either the same 
source or other ones. In journalistic as in scientific research, reflecting 
on answers often leads to further inquiry. 

Using the Interview 

An inter\^iew. like many another expedition, yields some debris to 
discard, some resources to process, and some gems to polish and then 
use. Include only what will enhance the story. If the entire interview 
may be of historical interest, consider offering your notes or tapes to 
the appropriate archives. 

No matter how skillful the interview, some information will be 
irrelevant. Other matenal will aid you as background but does not 
belong in the story itself. Beware of the temptation to include every 
hard-won bit. 

Not all materia] worth including is worth quoting. The general rule 
Is. ''If you can say something at least as well yourself^ do so.** If neither 
the content nor the form of a statement is novet the best approach is 
usually to present the content yourself^ without mentioning the source. 
You would not formally attribute the statement ^Jupiter is the fifth 
planet from the sun" or ''The human heart has four chambers** to a 
conventional encyclopedia: you need not attribute it to a walking one. 

If the content or general form of information presented by a source 
deserves acknowledgment but the original words are too technical or 
otherwise unquotable, consider using what is called an indirect quota- 
tion. Say. for instance. **Professor Lewin explains that the new process 
consists of four basic steps. The first, she notes, begins . . Similarly^ 
use anindirect quotation' to'convey^a speakerVopinionsrif thc^original 
words do not work: you can paraphrase the entire statement or you 
can paraphrase sections and quote the quotable parts. 

Journalists poorly versed in science sometimes toss a jargon-filled 
statement into quotation marks because they sense that it is important 
but they cannot understand it wel! enough to translate it As a scientist^ 
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you are unlikely lo fall inio this lrap> However you may be so ^miliar 
with the jargon ihai you are unaware of ii. Thus, ehcck statements 
earefully for jargon. When you find it, paraphrase rather than quote. 

When, then, should you quote your sources verbatim? Mainly when 
their speech will impan life, or force, or both. Use a quotation when 
the source's words are vivid and apt. Quote expens to add authority. 
When peopledescribe their experiences, add authenticity by using their 
own terms. Sometimes, though, even if quotations do not meet such 
criteria, insening a few of them can enhance the texture of a piece and 
add human warmth. 

If you use quotations, the question may arise of how much to edit 
them. William Zinsser, the author of On Wriiiuk ^ elL answers with a 
shon phrase: "brevity and fair play,"*"*'' Spoken language is flabbier than 
written: it is more repetitious, and it contains constructions that prove 
incorrcci, or at least seem odd, in print. You wil! serve both your 
readers' convenience and your sources' images if you delete the um's, 
er's,and redundanciesand correct grammatical errors. Beware, however, 
of any chang£?s, including omissions, that may distort what was said. 

Using quotations to full advantage entails skillful brcakingand anrib- 
uttng. If you are interrupting a quotation, do so at a logical pause. Say: 
"Food," Bennett and Gurin write, "is a red herring."^*^* Not: "^Food is a 
red," Bennett and Gurin write, "herring." Editors differ among them* 
selves On the need to vary wording by using synonyms for**say," Words 
like "argue," **explain," and **complain" can enliven a piece; an occa- 
sional **state" Or **note" or "add** can lend welcome variety. Do not feel, 
however, that you must set off each quotation with a different verb, so 
that you have your poor source '^expound." '^declare,^ "declaim,^ and 
**ejaculate," 

The topic is chosen, theinformation is gathered — and a publication 
Or station is waiting for the story. Now comes the actual writing, the 
topic of the next three chapters. 
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Chapter 13 



Writing the Piece: 
Beginning and Beginnings 



Roger Swain, biologisi turned science writer notes that he spends five 
days composing a typical 2300-woni article. By the end of the first and 
most agonizing day, he has come up with his first sentence. By the close 
of the second day^ he has completodHhe first paragraph. The third day^ 
he finishes the first page. In the remaining two days, he writes the rest 
of the piece. 

Beginning and beginnings are usually the hardest part of science 
writing- Yet at some time during their careers* most scientists face 
starting to prepare a popular or semi-technical piece on science. Of 
scientists surveyed at two universities, nearly one third , said that they 
"'had written at ieast one story themselves (perhaps a press release) for 
mass media dissemination,"*"**' Much more often than they write popular 
articles, scientists produce textbook chapters for non-specialists, lectures 
for students and the public, handouts for classes, instruction sheets for 
patients, reports for administrators* and other materials for non-peers. 
In composing all such products, many of the same basic principles hold. 

This chapter and the next two deal with various of those principles, 
especially as they pertain to presenting science to the public. Good 
science writing, however, must first be good vmting per se. Thus, 
scientists interested in expressing themselves effectively should consult 
such general works as The Elements of Style by William Strunk, Jr„ 
and E, B, White^'^-^and On Writing Well: An Informa! Gitice to Writing 
Nonfiction by William Zinsser,*^-* 

Choosing the Proper Setting 

I must confess that when I started preparing this book^ I decided to 
improve my writing habits. So, when I began the actual writing. I 
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gathered my notes und set oJTfor thclibmry, I arrived there early in the 
morning. And there I sat. Sat, not wrote. After another sueh frustrating 
episode. 1 reverted to my old mode; working al the kitehen table. Then 
the words began lo flow (from my favorite mechanieal peneil. onto the 
narrow-lined paper that 1 prefer), generally at several pages per stint 
As Zinsser Slates: 

, , , Thca* urcull kinds of wriicrs und ull kinds of mcthiKls. und any 
method thai helps somebody to say what he wants lo say is ihe righl 
methtxl for him. 

Some people write hy day, others by night. Some people need 
siienec* others turn on the radio. Some write hy hand, some hy 
typewriter (or word pnKessor, one might add today], st^me by 
talking into a tape netorder Some people write iheir first draft in 
one long burst and then revise; others can'i write the second 
paragraph until they have fiddled endlessly viith the first,'"-^ 

As a scientist, you probably have been writing throughout your 
education and your earecr. By now, you most likely know under what 
conditions you write best. If not, keep experimenting. And, as Zinsser 
advises, write under whatever circumstances are cflcctive for you. 

Getting — and Keeping — Going 

Beginning a writing task is much more difficult than staning to wash 
the dishes or mow the lav^n* One major reason is that it entails not only 
overcoming inertia but also planning the project. In formulating ideas 
for a piece of writing, various methods can be of help. 

One approach is to become thoroughly familiar with the material and 
the task — and then to turn your attention elsewhere. In science, intui- 
tions often arise during apparently idle periods following intense 
\vork'^*^as J, Roben Oppenhcimcr put it, "Theoretical insights flourish 
best when the thinker is apparently wasting ttme,^'^^*Similarly, escaping 
a writing project for a while can aid in obtaining thoughts for it. 

,Anoiher strategy is to "talk it out,^ When Paul de Kruif, a bacteriol- 
ogist who became a best-selling author- was beginning hb writing career, 
an editor advised him to tell train conductors about his topics, "When 
youVe hooked them," the editor said, "write it like that,"'"** You need 
not track down a train conductor, but, as Rudolf Resch notes in The 
An of Readable M'W/mif, "The most widely used device for getting ideas 
in shape Is to buttonhole some unsuspecting vtcttm — the kind of person 
who is apt to read later what you have written — and to rehearse your 
ideas aloud-"*^* A related tack is to envision a member of the audience 
and then dictate into a tape recorder. 
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Making one or more lists is a third method. Jot down points that you 
yxish to include. Then a way to begin and structure the piece may suggest 
itseir Either immediately or after making a more formal outline (a step 
to consider no matter how you crystallize your ideas), you can proceed 
to write. 

Finally, a fourth tactic is merely to overcome your inertia and start 
to write. Once something is down on paper (or up on the terminal)* an 
approach may become clear. Thus, even if not used in your final draft, 
your initial words may serve an important role. 

Once you get going and have a direction (and perhaps a map as well)* 
the writing usually becomes easier. If you are preparing a short item* 
you may be able to complete a draft in a single stretch. Otherwise, where 
should you pause? The "'logical** son of stopping place (for instance, 
between major sections of an article, or where you are not sure what to 
say next) may not alwa\'s be so logical after all. Sometimes, it is better 
to break olTin the middle of a passage while you are still going strong. 
Then, in resuming your writing, you can harness the enei^v already 
amassed.''*''* 

Beginnings (and Middles and Ends) 

In pan for the same reason that staning can be the hardest pan of 
writing, the openi^pt^ragraphs are often the most difficult to compose. 
"If you haven't uxilten a good lead, you don^t understand what the 
anicle is aboui^ Roger Swain remarks. Other factors. loo. make begin- 
nings a challenge to produce. Especially if audience members lack 
preexisting interest in a topic, a story^s opening must entice ihem to 
niad on. Thus, notes William Bennett who edits The Harvard Medical 
School Health Letter^ a good lead should not only indicate the topic 
and thesis of an anicle but also'^create some kind of question or tension 
in the reader's mind." Funhermore, a lead should show that a writef s 
style 15 interesting and readable. 

Both in print and orally, various strategies can help you to snag an 
audience. One taaic is to build on the public's curreni interests by using 
a ^news peg." For example, a New York Times anicle begins; 

The paralyzing nature of the sno^^'slom1 thai hit much of the East 
Coast in recent days caught New York and New England by surprise, 
showing once again thai a small meieorological error can make an 
cnomous practical difterence. 

Weather forecasters have become more accurate in making shon- 
term prcdiaions. and more sophisticated equipment and techniques 
may help to make them even more accurate in the future. But the 
complex faaors that go into creating %\'caiher patterns indicate that 
true accuracy is still far awr-ay.^^-^ 
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Even when topics arc csscniially unappealing, you can draw inieresi by 
immediately noting their importance to the pubhc. as Jane Brody 
docs in one ofher ^'Personal Health" columns: 

In developing eountries, where sanitation and personal hygiene 
oHen leave something to be desired, diarrhea is the leading cause of 
ehildhood death and stunted development and a frequent hazard to 
foreign travelers. Even in the United States and other advanced 
countries diarrhea is a signiHcant cause of illness, among Americans 
second only to respiratory infeaions.^"^* 

Impressive (or otherwise interesting) facts, as well as intriguing ques^ 
ttons. can also help attract an audience. For instance^ an a[)f«2le in 

Smitlisonian tnsiiiuiion Research Reports starts; 

Imagjne reading a novel in Uos Angeles from as far a^i^y as 
^ Boston. This is the level of resolution — one ten-thousandth of an 
--- aresecond— possible with a radio astronomy technique called Very 
Long E^seltne Interferometrv'. VtBL^**^' 

And a brief story in Science SS spons the following lead: 

How does an outHcldcr Icnow where a fly ball is going to come 
down? According to physicist Peter Brancazia he plays it by can 

As a player tracks the ball with his eyes, he also moves his head. 
This head movement says Brancoziow is picked up by organs in the 
inner car — the same origans that provide the brain M^ith the infbi^ 
mation needed to maintain balance. By monitoring the changing 
tilt of the head, the brain is able to calculate the path of the ball.*^^ 

An especially effective way to stan can be with human interesu by 
telling a story about a person. The individual may. for example, be a 
scientist (perhaps yourselO at worlc or a community member who uses 
the technology or suffers the disease to be discussed. A clever twist on 
this approach is the following lead that Andrew Pollack wrote during 
the summer of 1982: 

Pretend that Edward Thames, a college student is traveling 
around California on vacation when an emergency arises at his 
home in New York. His mother dials a local phone number and 
transmits a message. Almost instantaneously. Edward pulls out his 
pocket pager and reads the message. '*E.T., phone home." it might 
say. 

Such a scene is not likely to occur today* but could occur in. 
several years. Radio pagers, popularly known as beepers, are un- 
dergoing technological de\dopments that promise to vastly expand 
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their mjrka bcy*>nd ht>spiul cmploytx^s Jnd equipment repair- 
men,^^'' 

Granted narrative loads may be getting hackneyed and sometimes the 
tale is too tangential to the subject matter Used sparingly and skillfully, 
however, sueh beginnings can be an excellent means of attracting an 
audience. 

Once underway, a piece should, of course, proceed along orderly, 
easy-to-follow lines. For example, it may provide a chronological ac- 
count or an amplified list, compare and contrast alternatives, or describe 
cause and then effect. Lengthy articles often combine several sueh 
strategies. 

However an item is structured, it should present information at a 
paee that is comfortable for the audience. When oficrcd too close 
together, unfamiliar ideas can overwhelm recipients. Therefore, inter- 
sperse other material (such as examples, restatements, quotations, ex- 
planations, and anecdotes) according to readers' or listeners^ interests 
and needs. Trying out an item of science writing on representatives of 
the intended audience will aid in deciding whether the pace is appropri- 
ate. 

Other than the beginning, the hardest pan to write is often the end. 
But how you started may suggest how to stop. If the audience was 
interested from the outset and wanted you to plunge right in, it may 
want you to jump out without much ado once done. If, however,, you 
have been attracting your spectators' attention with goodies right along, 
serve something tasty for dessert. For e.\ample, finish with a surprise, a 
lively tale, a zippy quotation, a clever turn of phrase, an impressive fact, 
or a bit of irony. In particular, consider unifying the piece by circling 
back to the idea with which you began. Speaking of which, Roger Swain 
likes to end hts articles with outrageous purts> 
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Communicating Crisply 



Throughoul our educations and careers, many of us have associated 
verbosity with success. Not a few of us recall teachers who apparently 
would count the pages in a term paper, add to that the number of words 
at least Hve syllables long, and then multiply by a constant to calculate 
the grade. Many of our peers still think that lengthy terms and convo- 
luted sentences mark the scholar or professional. 

Long words and sentences, however, make writing hard for anyone, 
including colleagues, to read- Couple them to content that is unfamiliar 
and technical, and they are likely to drive the public away. Thus. 
important principle of writing for general audiences is to keep most of 
your words and sentences short. This chapter presents advice on doing 
so. Some of the suggestions apply to communicating crisply not only in 
print but also orally. 



Following the Basic Principles 

Awareness of several basic principles can aid iti communicating 
crisply. The first guideline is to discard needless words. Much writing, 
especially in science, contains useless verbiage. Trimming this fat away 
(see Table 5 for examples) makes prose quicker, easier, and more 
pleasant to read. 

In addition, replace long \cords with short ones when possible (see 
Table 3- page 12). One helpful tactic is to imagine speaking to the 
intended audience in appropriate language. A related aid is to read the 
writing aloud; if any words stick in your throat or seem unsuited for the 
lay ear. search for substitutes. Also, condense wordy phrases, as shown 
in Table 6. 
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TahiJi 5. /iwmpies ofrcmowt^i needless wards 



Original version — contains needless 
words (underlined) 

opportunities in the field of cngincer- 
ing 

The device is of an efficient nature, 
green in color 

count the number of fruitflies 
in order to help 

anyone who is interested in such 
problems 

a protein ihat is culled the LDL re- 
ceptor 

Such injur>' JS a verv' i^re event 

whether the ser\ ices should or should 
noj be available 

to determine whether or not the in- 
vention ^torks 

The fact of the matter is that no safe 
test exists. 

because of the fact thai this liquid is 
denser than waier 



Crisper version — needless words have 
been removed 

opportunities in engineering 

The device \% cfileienL 
green 

count the fruittlies 
to help 

anyone interested in such problems 

a proiein called ihe LDL receptor 

Such injuiy is very rare, 
whether the serv ices should be avail- 
able 

to detenninc whether the invention 

works 
No safe test exists. 

because this liquid is denser than wa- 
ter 



Founh, use verbs rather than nouns and adjectives made from them. 
Scientists often favor nouns and adjectives rather than the verbs to 
which the\' correspond. For instance, they say "experienced an increase" 
rather than ^increased/ "the effects of the introduction of the technol- 
ogy" rather than "the effects of introducing the technology,"" and "is 
hopeful that" rather than "hopes that" The resulting prose often is 
wordy and hard to read; because verbs give language its action, such 
writing sounds static as well For clues useful in identifying ^nounifica- 
tion" and examples of how to correct it, see Table 7, 

To make your writing lively and brief, also use active voice in most 
sentences. For example, instead of saying "The housing problems of the 
clderiy ZTC addressed by the study," say "The study addresses the housing 
problems of the elderly." Passive voice can, however be validly used 
when the object of the action should be emphasized. 

Furthermore, say what things are. not %vhat they- are not. Many 
scientists are fond of phrases such as "not insignificant" and "not 
inconsistent with." Stating ideas directly makes prose clearer and more 
vigorous. Thus, especially when communicating with the public, beware 
of speaking in negatives. For instance, do not say "has not received 
much attention*' if you mean "has received little attention,^ and do not 
say "failed to accept the theory'' if you mean "rejected the theorv'^ 

Beware of sentences beginning **It is*or 'There /V." Often, you can 
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Tahj 6. i:xatup!cs ol condcnsin^^ wordy phrases 



Wordy phrase Briefer substitute(s) 



a grcai deal of 


much 


a variety of 


various 


as a result 


thus: therefore 


at high speed 


fast 


ai present 


now 


at some futurciimc 


later 


at some pomt in time 


sometime 


be detrimental to 


harm 


does not have 


lacks 


each of ihe children 


each child 


for this reason 


thus: therefore 


from a medical point of view 


medically 


generate hard copy 


write 


have negative effects on 


harm 


has the capacity to 


can 


has the potential to 


can; may 


in most cases 


usually 


in the course of 


during 


in ihc cvcni thai 


if 


in the most eflcctive manner 


most effeaively 


in this manner 


thus 


is able to 


can 


is capable of 


can 


IS Similar to 


resembles 


issufftctent to 


can 


of low cost and high efficiency 


cheap and efficient 


on an industrial basis 


industrially 


one of the laws of physics 


one law of physics 


the m;yoriiy of 


most 


this sort of 


such 


this type of 


such 


those who have the disease 


those with the disease 


>\-as responsible for 


caused 



make such sentences more active and concise. For example, change **h 
is not necessary to remove the vapor** to **The vapor need not be 
removed" or (if appropriate) "You need not remove the vapon** Simt- 
lariy, condense *There is another method that is gaining acceptance" to 
"Another method is gaining acceptance.** 

Finally, consider using clauses beginning with "Question words. " Such 
clauses can add vigor and brevityn For instance* you can replace **to 
determine the extent of the invention's usefulness** with **to determine, 
ho^v' useful the invention is*" and you can convert **after describing the 
process of making a cartoon** to "after describing how a cartoon is 
made.** 
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© J9$2 Universal Press Syndicate 
Reprinted with permission. 
AH rights reserved- 
Estimating Readability 

By following the above advice, you will not impress those For whom 
bigger is bener in anything, including manuscripts. Fortunately, some 
foniiulas work on the the lower a writing sample rates 

on some composite oFsuch factors as word length and sentence length, 
the better its "Teadability score.'' 

One oFthe most wklely and easily used oF these readability scores is 
the Fog Index. To calculate the Fog Index oFa passage at least about 
100 words long: 

(a) Find the mean number of words per sentence in the passage (i.e.^ 
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Taiuj: 7. Oue?i to nounificatUm 



Clue 



"ihc or 



Other prcposiiiona! 
phrases 



" ikin" or sion" 



"There is" 



Adjeeiives plus forms of 
"lobe" 

Verbs sueh as: 
"deliwf' 
"give'* 
"have*' 
"make" 

"produee" 

"provide" 



'^JNounificd" scntenee 
or phrase 

afier the passage off < 
law 

through the use of this 

system. 
The analysis of the 

eurve is simple, 
the greatest problem in 

the development of 

the spaceenift 
more evidenee for the 

existence of blaek 

holes 

under the direction of 

(the above example) 
A 30% weight rcduaion 

oceurred. 
results in their collision 
upon completion of the 

project 
(the below example) 

There is a wide variar 

tion in monaiity. 
There will be some heat 

flow. 

are dependent on 
are different 
IS feaiful that 

delivered a lecture 

give exposure 

have effects on 

make contributions to 
science 

produce relief of symp- 
toms 

provide help to 



Shorter, livelier version 
("revcrbificd") 

after t he law was passed 
by using this system 

Analyzing the curve is 

simple, 
the greatest problem in 

developing the space^ 

craft 

more evidence that 
black holes exist 

direaed by 

Weight decreased 30%. 

makes then collide 
upon completing the 
project 

Mortality varies widely. 
Some heat will flow. 

depend on 
differ 
fears that 

lectured 

expose 

affect 

contribute to science 
relieve symptoms 
help 



the number of words divided by the number of sentences). Inde- 
pendent clauses separated by colons, semicolons, or commas count 
as full sentences, 

(b) Detennine what percentage of the words are **difficulf In general, 
words three syllables or longer fall into This category* However^ 
exclude (1) proper names. (2) verb forms made three syllables by 
adding -ed or -es (e»g,. "reacted"* or "'confuses''), and (3) combina- 
tions of short, easy words (e.g,. "^birdwatcher^^or **tumtable^. 

(c) Add quantities (a) and (b): then multiply by 0.4.**^* 
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Al though oarbort dioxide>^» fl ^ ft3.y a - trac o g a g ir > th g 
^atmosphere - of - thfe - oai'thf pr^JCJit at a c e nqcftferatien of 
j kb ft ^itt , Q ra- ^ g g c^ nt- by volume/^ ife glayo -a p » ooi]ol a ^ crj-tical 
role in controlling t:hey|Climate - of %hc cagth because it 
absorbs radiant energy at infrared wavelengths, Heat^^ 
trapped -a^ t thic i- wQy ^ha & <i lag g o p o t o ^nigl fer - nltoring 
the world climate substantially* ftjid ^ uifeo apart fro m 
^ j a ^ b ic -- c£f^i^t^ eii^ the eliiMLt<» ^ ^tit^ carbon dioxide in 
the atmosphere alsc^ playo q cg i t i g a Jl role ao th a cgurgQ ' 

^rfr the carbon tha^ io - f ijied in photosynthesis^ by gr - oen 

T^ks Senses qs 
plcmfej <xxA th^ref o ge pr o ^r id ^y ^the- basis for all plant and 

animal life. 

Mankind therefore faces a historic dilemma. The 
- hu t n^ activities thc ^ te aa a o increasing the carbon dioxide 
content of the atmosphere promise te^ tigirg-a y^^r ^ al - 
^ ^ arming the climate over the next several decades- 



Calculations 


Original 


Version 
Revised 


Number of vtonJs 


138 


96 


Number of sentences 


5 


7 


Mtimberof '*hanJ** words 


25 


17 


(a) Av erage sentence length (words) 


27,6 


13.7 


ib) Percent hard words 




17,7 


Fog index = 0.4(a-i-b) 




12,6 



Figure IO. Cuiailui 'tnit ami redudnf: the Fo^ Index. (Sourci' of originul 
passaitc: li'<weJweH OM. TVii'tiurAMM £/(Va*(£/i'<yKw/(V)/i. Scientific American 197S 
Janiian':34-43J 
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The resulting quanliiyror Fog Index, is the ginde in school to whieh 
a passage's difficulty corresponds. For example, an average ninth grader 
should be able to read a passage with a Fog Index of 9 fairly easily: most 
high school graduates should find material with a Fog Index of 12 
readable: and writing with a Fog Index of 25 is well into the postdoaoral 
range. The typical comic strip is at a level of 6, Ladies* Home Journal 
al 8. Reader's Di^vsi lO, 7//)?t'and Newsweek I Land The Atlantic 
xiofvhly at 12: virtually no popular magazine scores higt^r than 12. 

Figure 10 illustrates how to calculate the Fog Index and how, largely 
through principles presented in this chapter* to reduce it. In its original 
form, the sample sho\^Ti has a Fog Index of 18.3 — perhaps appropriate 
for SeU'tuiik' Amerkwfs highly educated readership, but unsuited for a 
broader audience. The revised version rates a much more comfortable 



To aid in deciding when to shorten words and sentences* you may 
well wish to calculate the Fog Index or a similar indicator (or to use 
word processing equipment that does so automatically). In particular, 
consider estimating readability of those passages that you somehow 
sense will bog readers down. If you have drafted ii long article, perhaps 
sample a few sections and test them for readability. 

Scores, such as the Fog Index do have limitations. Although they 
suggest how easy a passage is to read, they cannot assess overall clarity. 
For instance, they do not indicate whether writing is logical. Indeed, a 
string of brief nonsense sentences could have a low Fog Index but would 
be impossible to understand. 

'*rve made this letter longer than usual." Pascal once apologized, 
'^because I lacked the time to make it shon.^ Communicating crisply 
can lake considerable v^rk. But in general* the more effort you put into 
expressing yourself simply, the less effort the audience must devote to 
understanding what you say. In presenting science to the public* trimness 
rather than ponderosity is a mark of success. 



12.6. 




Chapter 15 



Writing Effectively: 
Other Advice 



**Easy writing's curst hard reading** stated playwright Richard Sheri- 
dan. Such is certainly true of popular science writing, in which hard 
reading is at best poorly understood and at worst unread. This chapter 
therefore discusses several aspects of writing in which more trouble for 
the author can mean less for the audience. 

Including the Human and the Concrete 

Effective popular writing usually abounds with the human and the 
concrete. Yet the subjea matter of science is often impersonal and 
abstract. This dilemma is milder than it might appear at Rrst for science 
includes people, processes, and products. 

You can introduce the human element in various ways. One is by 
presenting material wholly or in pan through human eyes, either your 
own or those of someone interviewed, Anl&ther is by including quota- 
tions. A third is by saying how an item affects, or could affect people* 
especially those in the audience. 

As for being concrete, using examples and analogies helps. So docs 
presenting details that conjure up vivid sensory images: Just how, and 
like what does an item look, sound, feel, smelL and perhaps taste? Alsa 
try^to avoid abstract terms. For instance, use words like "woman," 
"pilot" and "patient" rather than "individual"; "truck." "schoolbus," 
and "sportscar" rather than "vehicle"; and "lab,** "college," and "gym" 
rather than "facility." 

An excellent way to combine the human and the concrete is to tell a 
story, either as an entire article or as pah of it. Doing so not only 
incorporates people and lets you present a specific case. It also helps in 
structuring the piece. And it may enable you to introduce such attention- 
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ChiPtfit 7* THE STRUCTURE OF TPE I«UCLEUS OF THE ATOM 
'Vhat?" Qxclalaod R&Ket^ as Karen rolled ovec m che b^ct and teated bex warm 

body 4SalnsL hl9* "1 know sew nuelcl ate aphetlcal aad Hoe ate elllpsold^lt 

buL uhete did you fjjjd oul zhtz S^pc fluctuate In becueen?** 

Katen Putsed bet llp*» "They*ve b«en observed vizh a Sbott-wavelen&tb 

probe . » /* 

1975 Sidney Harris 
Amirkart Scicrtirsi magazine 

riveting elemenis as competitfon and suspense. Little wonder that some 
of the most popular bookTabout science have taken the form of tales. 



Planting Guideposts 

Various guideposis can help keep readers from losing their way. The 
most subtle and pervasive are transitional words and phrases. These 
unobtrusive items (such as ^in addition," "thus," and ^^these^) help 
clarify the relationships among ideas. 

Headings (such as *"Plantlng Guideposts" above) also orient an audi- 
ence. Depending on their purpose, they can be a single word (^Guide- 
posts^), a phrase ("Planting Guideposts^), an entire 'sentence (^Use 
guideposts to orient your readers.^* or a question (*"Whai guideposts 
can you use?0^ 
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Another way to guide renders is by using underlining, ilalies or other 
special tvpefaees, or various sizes of type. These typographical tactics 
distinguish items ofdifTercnt imponanoe (eg*, key terms from other 
muteriul) and ofdifTercnt son (c-g*- ease accounts from commentary). 

A founh device is to set ofT lists from the rest of the text. To do so, 
you can number items, place them one under the other (perhaps set ofT 
by bullets, as was done on pages 82 und 92), or both. 

Granted, the presence of too many guideposts ean distract an audi- 
ence. Used in moderation, however, guideposts aid in various ways. Not 
only do they orient the public as it reads. They also make writing easy 
to previewi' and review. By vary ing the appearance of the text, they ean 
make a doeument look inviting as well. 

Keeping Antecedents Clear 

Writing elearly demands more than adequate guideposts, shon words, 
and shon sentences. For instance, the antecedents of words such as 
"this," '1t," and "which" must be immediately evident. 

Unless followed by nouns, terms such as "*this" and ^^these"" tend to 
be ambiguous. Consider this pair ofsentences: "Chemists hope to devise 
a protocol for syntliesizingjiie compound. This could be very difficult," 
Just wha;, readers may wonder, is likely to be difficult — devising the 
synthesis, doing iu or both? Putting a noun such as "search'' or "proto- 
cor after the '*this" removes the uncertainty. 

Be sure that the antecedents of such words as "it" and ^'they*' likewise 
are clear. For example, a student wrote: "^Although human encounters 
with black holes have been limited to science fiction, there is evidence 
that they actually exist." Here the casual reader may think at first that 
"they'' means "encounters" rather than "black holes." 

Also, tr>' to place words such as "whieh^ and "that"* next to the terms 
to which they refer Otherwise, you may produce a sentence such as the 
science writer s lament: "I saw a story . . . about the world\s first testicle 
transplant, which somehow* our bureau managed to condense into 200 
words and let die."*^^* 

Finally, if you include words of comparison, be sure to make clear 
what you are stacking up against what. Rather than merely calling 
something louder, tougher, or faster, also state "than what.^ And in 
addition to terming it "most effective'' or ^best,"" answer ^among 
which?" 

Unstacking Nouns 

Scientists not only use many nouns; they also stack them one after 
another. For the public considerable ambiguity can result. Does the 




1 1 0 t^rcscfUinj: Sdcm c Directly to the PuMie 



designation "cnergeiic materials chemist" mean a hard-working chemist 
dealing with materials or as is aeiually so, a chemist dealing with 
enei^etic materials? Does "uneomplicated anxiety relief* mean simple 
relief of anxiety or reliefof simple anxiety? Just what is a "third party 
payor designation"*? Unstaeking nouns and connecting them with words 
that show thetr relationship can keep the public from having to guess 
the answers to questions sueh as these* 

Using Sex*Neutral Language 

Not every nuclear engineer, astronomy butT, or biology professor is 
male* Nor is every nurse or secretary female. Yet the English language — 
whieh lacks a sex-neutral pronoun for a generic individual and tradi- 
tionally has used "he" to mean "he or she" — makes it all too easy to 
perpetuate such stereotypes. 

Repeatedly saying "he or she" and "his or her" avoids this trap, but 
it docs so awkwardly, Fonunately, more graceful and less blatant tactics 
exist. The four pairs of sentences below illustrate some of the main ways 
lo conven language into less sex-biased forms* 

The typical science wxitcr gets story ideas from many sources* For 
example, he scans scientific journals, attends conferences , - - 
Typical science writers get story ideas from many sources. For 
example, they scan scientific journals, attend conferences - . , 

The scientist wishing to write for the public should proceed as 
follou's. First* he should analyze his audience, 

As a scientist wishing to write for the public, you should proceed 
as follows. First* analyze yoar audience* 

After the social worker sees a client, she files her report. 
After seeing a client* the social worker files a repon* 

Usually, the student with a working wife will have less debt at the 
end of his graduate school years* 

Usually, the student with an employed spouse will have less 6^:^: 
at the end of graduate school* 



Keeping the Sticklers Happy 

Is it acceptable to say "hopefully" instead of hope" or ^it is lo be 
hoped"? Is it 0*K* to split an infinitive (e*g*, lo say ""to quickly start 
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trcaimcnr rather than "to start treatment quickly**)? And is it all right 
to use "which** instead of **that** in a restrictive clause (e.g,^ to speak of 
**the agency which funds our researeh** instead of**the ageney that funds 
our research**)? 

Usually, ehoosing the former alternative will not compromise clarity 
or reading ease. But doing so may well annoy those readers who look 
conservatively on how language should be used. Thus* some members 
of the audience may fume about how unedueated you scem< rather than 
coneentraling on what you say. 

To avoid distressing and thereby distraeting the sticklers, try to follow 
the conventional rules when feasible. (For a quick rundown on tradi- 
tional usage and much more. Strunk and White***^^ is excellent.) Such 
caution ean help keep readers satisfied and attentive. It may also aid in 
winning the respect of. and assignments from^ editors. 

Avoiding a Distracting Style 

Straying from traditional usage is not alt that ean distract an audience. 
Launching too many verbal fireworks also can. As emphasized through- 
out thisjbook such devices as analogies, examples, quotations, and lively 
wording help readers enjoy and understand what you say. Such items 
should enhance your message^ not compete with it Thus, use these 
devices subtly and sparingly. Ideally, those who read or hear a piece on 
science should come away thinking **That was so clear and interesting!** 
not **Wasn*t that cleveriy written!** 

Refraining from the Ridiculous 

Check your words* and perhaps have others review them, to be sure 
that they are not likely to be misinterpreted as meaning an>lhing 
ludicrous. Be especially alert for items such as the following: 

Lichtenberig, the first non-NASA scientist to fly on an American 

space missionrwrote his Ph:D. thesis"on an acceleration sled similar 

to the one that will test motion sickness susceptibility before and 
after these Spacelab flights, (The guy must really have the right 
stuff. Most of us feel ill when writing a dissertation at a desk.) 

Roberts, the father of four children and an intelleaual, advocates 
teaching science more rigorously in high school. {Is Roberts or 
some non-child offspring of his the intellectual?) 

Dr. Jones studied mainly adults with normal hearing. She also 
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*0h noiJji/j^ much. Jtm expennjcniing with some rahhUs. " 

Drawing b>- Le%^in: va 1980 
The New ^'orker Magazine* Inc. 



included subjects with hearing impairments* children* and those 
uith ringing in the ear {I know that some consider children an 
afTliction. but . < .) 

The equipment has an imaging magnet ofa size to accommodate 
a human head as well as small research animals. (I would be 
nervous enough during a brain scan without having beasties hud- 
dled next to my skulK) 

Unless aiming for hilarity, also beware of combining too many images. 
The passage below illustrates the pitfalls of adding image-laden text to 
a quotation that already mixes metaphors: 

"We thought wc hit a home run." explains Basil J. Whiting Jr. 
the Labor Dept/s deputy assistant sccreiarv^ for OSHA< "but they're 
telling us to go back to first base. We've been cast adrift without 
_^any clear guidcposts." Indeed, the court's 5-4 vote leaves wide open 
many long-simmeririg issues that arc at the hean of industrv'^s 
complaints against OSHA/"^* 

Rnally, be alert for silly-sounding combinations of words. **For ex- 
ample, for a sample . . and **overcoming the foregoing shortcomings^ 
may be right for a patter song or parody, but they hardly enhance a 
popular article on science. 
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Checking and Editing 

Just as writing is noi ihc firsi siep in producing a siory. neither is ii 
ihc last. After drafting a manuscript come checking and editing. Like 
scientific papers, popular writing often needs revising again and again. 

In checking, see that all names, stausucs, quotations, and other iiems 
are accurate. To do so, consult your original notes and references and, 
if needed, other written and human sources. For fuiunr reference record 
sources in the mai^in of the manuscript, opposite the facts obtained 
from Ihcm. 

If time permits, se! the manuscript aside for a white before editing it, 
so that you can approach it fanthly. Then read it and ask yourself 
questions Such as those in Tabic 8. Perhaps also test the draft on readers 

1 Aiiu: f^tvcfu y ifuestiof Ls tttask when editing popular science w ritini: 

I. Docs the format seem suilcd to ihe ilcm s funaion? Does n meet all 
rcqui^rments; sci by editors and others? 
- 2. Are the content and style appropriate for the audiencc^s background. 
Interests. and needs? 

3. Docs any informalion seem lo be missing? 

4. Docs any information seem to be supcrlluous? 

5. Docs the beginning of the item orient and interest the reader? Docs the end 
bring the account lo a satisfying dose? In bt twccn. is (he material logically 
organized? 

6. Docs the item have plenty of human interest, if appropriate? 

7. If the item is based in part on intcr\iews.doesii use quotations ciTcclivcly? 
S. Aa* enough major guideposts pa*sen( to ori^^nl the reader? 

9, Docs the iicm flow smoothly? If not. how could transitions be improved? 
lO. Is c^'crv' sentence worded clearly? In particular, arc the antecedents of 
pronouns clear? 

I L Is the writing crisp rather than ''foggy"? Arc there places in which to remove 
needless words, substitute brief words and phrases for long ones, and 
otherwise shoncn words and sentences? 

l2. Does the item contain lechical lenns? Should everyday language replace 
ihcnn? Should the>* be defined (or be defined better)? 

15. Aa statistics, if any. presented in a form that readers can understand? 

14. Are spelling, grammar, and usage correct? 

15. Is too much passive voice present? 

16. Is the language sc\-neutral? 

17. Does an>ihing sound odd or ridiculous? 

!f the item has visuals, aa* they effective? If ii lacks visuaK should it have 
them? 

1 9. Docs anything about the item make you uneasy? If so, what could remedy 
the problem? 

20. Isi the item one that you would want to read (or see or hear)? If not, what 
could make it so? 
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resembling the intended audienee. Then, based on what you think and 
hear, revise ihe manuscript. 

Writing that follows principles such as those in this chapter and the 
last is likely to be blessed easy reading- In fact, others trying to present 
science to the public may well call on 'ts author as an editor 



Chapter 16 



Preparing a Book Review 



"'To me, criticizing implies celebrating and loving,'' commented Ste- 
ven J. Marcus, then the managing editor of Technology Reviey\.\ during 
the MiT lecture series Celebrating and Criticizing Science: The Re- 
spoDsibitity of Popular Writers. In book revieviing, the link between 
criticizing and celebrating is especially close. If you value popular works 
on science, want them to be widely recognized and used^ and hope to 
make them better and more plentiful consider writing reviews. 

For brevity, this chapter often will call the works reviewed "'books^ 
and the audiences for both the works and the reviews **readers.** Most 
of its content, however,, pertains to reviews of broadcasts and films as 
well as of written items. Likewise, it applies to reviews prepared for the 
broadcast as well as the print media. 

Appreciating the Value of Reviewing 

In various ways, reviews can increase the public^s awareness and 
understanding of science. Of course, they can direct readers to sound, 
interesting, well-prepared works. In addition, they can amplify such 
works^ impact by presenting some of the content from them, as the 
example in Figure 1 1 does. (How often have you heard or said: **No. I 
haven't had a chance to read the book, but I'm familiar with it from a 
review.^) In feet, the audience for reviews may be larger than that 
which reads news articles or features on science. In addition^ a well- 
reasoned, clearly wrinen review can help readers team to consider 
science critically. 

If you belong to the main group for which this book is intended, you 
are well suited to review popular works on science. As a scientist, you 
can determine whether content in your field is sound. If this book has 
achieved its goals, you know and can apply principles of presenting^ 
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1IFE IN Moving Fluids: Thi: Physical 
' BioLoCY OF Flow, by Steven Vo- 
gcL Willard Grant Press. 20 Providence 
Street, Boston. Mass. 02tl6 (SI8). Not 
even a strong rinsing flow is as effcciive 
for cleaning a surface as any swipe of a 
dishcloth. Dust accumulates on whir- 
ring fan blades, pipes scale up and thick- 
en instead of wearing smooth and ero- 
sion by streaming water is wonderfully 
enhanced by a little sand* In fact* right at 
the solid surface there is stillness* Fluids 
simply do not slip over solid stirfac- 
es* whether they are rough or smooth* 
greasy or clean. The boundary layer 
atways holds a velociiy gradient. That 
was the great eontribution of the early 
20th century to fluid mechanics. Ludwig 
Prandtl first recognized that even in tur* 
butent flow the thin layer at the bound- 
ary remembers that real fluids are vis- 
cous: therein was the solution to the 
parado?(es of classical hydrodynamics* 
From that suece^ the eddies floue<), 
both in the air and in the theory, lo bring 
lift* drag and flight under the laws of 
Leonhard Euler and Isaac Newton. 

Life has known it all along., of eourse* 
Organisms d^vetl in fluid flowi. in wind or 
uater* beating surf or the stagnant air at 
the grass roots* Much depends on what 
passes the boundary layer and how fast: 
waten heat, edible particulates and the 
propagules of many life forms* Diffu- 
sion ts all very well for bacteria, but 
once organisms are big enough they can 
walk and swim. Along the scale^ how- 
even something must help the tiny spore 
and pollen particles to gain access to 
**the free transit system in the sky*"* 

For doubiers there is a fine control 
St udy< Club-moss spores were allowed 
ti^jeitie on paper models of leaf sur- 
faces* Then they were blown free In the 
wind tunnel. It took storm winds to lift 
the tiny spores off surfaces with arough- 
ness comparable lo the spore diameter. 
Any little elevation heJps grearly; in a 
modest breeze evena miUimeter is a real 
winner* Many are the mventions of life. 
A barley smut manages to stiffen the 
infected heads so that they do not bend 



in the wind, and ihc spores float free. 
The famous ballistic fungus hlobolus 'x^ 
not the only gun carrier; hs optimization 
is a delicate trade-off. The gun fires a 
small spore case, bigger than any spore. 
Small spores would not go as far* but 
they would fall out more slowly. Pufl'- 
ballsv poppies, sage, lichens and mis* 
tletocs have their own tittle catapults* 
some with a power assist from raindrops 
or the wind itself. 

Out on the Pacifie eoast (perhaps re- 
lated to the sophistication of the aero- 
space industry?) there is a colonial kind 
of sand dollar. Ii lives on edge in the 
tidal eurrcnis. The lift its cambered 
form develops is substantial, but with its 
edge buried flrmly in the sand the crea- 
ture docs not move at all The lift is 
horizontaU plainly of little interest as a 
force. The streaming circulation mea- 
sured by the lift* however, brings the 
passing particles closer to the feeding 
appendages on the surface. These echi- 
noderms atways cluster* all parallel on 
edge, a multiwinged arrangement of hy- 
drofoils with their spacing adjusted over 
a factor of 10 to the surge velocity of the 
local currents* 

**Fluid flow is not currently in the 
mainstream of biology*"* writes this au- 
thor In his personal* iconoclastic way. 
He has nonetheless written a model of 
a book, halfway between an introducto- 
ry physics of flow and an overall sketch 
of many problems of life in the stream. 
Whether he is analyzing the simple 
equations he uses or telling how to mea- 
sure the drag of an obstacle by indirect 
means^ his sense of'aptness and physical 
understanding comes first* ""I once mea- 
sured the lift of a fixed fly wing by first 
measLiring the airspeed at each of a se- 
ries of points behind it; then for each 
point I centered the wake of a tiny wire 
on the airspeed tratisducer to get the lo* 
cal wind direction* From these data it 
was a simple matter to calculate the 
downward component of momentum," 

Perhaps a third of the book is that 
artful an introduction to the physics of 
flow — supersonics and hot gases apart— 



FtGURE 1 1* From a review- in **Books*f?y Fftilip Morrison. Copyright © 1982 
by Scieniific American. Inc. Ail rights resened. 
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life encounters iLThe Reynolds num' 
bcr IS a powerful moti^ beautifully ' 
modulated; the rangfi examined finds 
IhU key dimensionless index from 10-^ 
deep in the tiny filter sieves of the plank- 
ton up to 10^ and more for the Tree- 
swimming whale* (How whales can fil- 
ter feed as well as they do has not yet 
been siudicd.) Vogel cells of the drag of 
trees and weeds and insects, of the life 
in velocity gradients mentioned above, 
of flow through pipes, of lift in soaring, 
glidings dapping and just spinning down 
quietjy in the autumn twilighL Flow 
through pipes is treated in sketch out- 
line; it is the most complex, if medically 
the most important^ '^I just don'^t want 
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to dwellt** Vogel concedes wisely* "on 
the nonsteady dow of a non-isotropic* 
non-Newtonian fluid through nonrigid 
pipes. Something of the order of 10^ pa- 
pers appear on the subject of blood flow 
each year " 

For biologists who want to come to 
the beginnings of a quantitative under^ 
standing of ^ wide variety of adapca- 
tionSi for general readers who want to 
see how duid mechanics works m a var<^ 
ted and often surprising context* for lee- 
ttirers and students who want to read a 
text that seems as personal as a confix 
dential chat this book, full of data, rich 
in up-to-date and well-appratsed refer^ 
ences, is a first'dass opportunity. 



science to the public. Thus, you can tell how accurate a popular work 
is, judge how appropriate it is for its tai^et audience, and prepare an 
effective review for a lay readership* 

Reviews can be among the most convenient types of popular writing 
for scientists to do. In preparing a review, one often need consult little 
or nothing more than the work at hand and one*s own expertise. Aba 
most revicwrs are relatively brief. 

In addition, reviews are a fine way to begin writing for the public. An 
editor hesitant to commission a full-length feature article may let you 
try a book review. Then, if all goes welU other assignments may follow- 
Furthermore, enclosing copies of your book review{s) can help con- 
vince other editors of your writing skill, and editors reading your reviews 
mav contact vou on their own. 



Determining Where to Publish Reviews 

Many popular publications, as well as some broadcast programs, mn 
reviews of popular works on science or could do so* As one scientist 
experienced in publishing observes* such reviews might well be more 
common if editors knew of more individuals qualified to write them. If 
you inform the appropriate editor that you are available and perhaps 
mention a work that you would like to critique, you may be invited to 
prepare a review. 

If you would like to prepare brief reviews, consider volunteering to 
write for Science Books & Films (1 lOl Vermont Avenue* N,W*, 10th 
Hoor, Washington, D.C- 20005), Published five times per year by the 
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American Assticialion for ihc Advanccmcnl of Science, this magazine 
consists almost solely of 200-word reviews (sueh as the example in 
Figure 12) of books, films, videoeassetles, and filmstrips in the various 
scicnecs. Works reviewed inelude those for students, the general publie, 
and professionals: nearly all of the reviewers arc scienlisls and educators. 
Beeauscj'many librarians and teachers consult Science Books & Films. 
rcviewS^in it can strongly afTcct what the public reads and views. 

However most reviews for the public appear in. or in supplements 
to, publications containing much more than such critiques. Both daily 
and weekly ncuspapcrs sometimes feature book rcviews by writers not 
on their stafTs. So do various magazines^ intruding some specializing in 
science and technology. If you arc interested in rcviewing books or other 
items for a newspaper or magazine, contact the appropriate editor. Also* 
consider pnrparing reviews for the broadcast media. 

Writing reviews is rarely a w*ay to get rich. You may receive a stipend 
(most likely a small one), be R?imbursed for or given the book, receive 
at least one free copy of the publication in which your review appears, 

THE SHARKS, National Geographic Society, Educational 
Services, I7lh & M S^^.. NW. Wa,Nhini;ion. DC 20036: 1982. 59 
mtn. Co\or. $595 \ 16mm): S545 (vidct>): $42 kcnLil). o.n. 05405 
n6mm>: 054()6 {u<}co). 

JH-P* GA itit Despite a scns^iEionul opening sequence of 
^bu^l: aiiuck. (his informative and exquisitely 
phi^o^ruphcd tllm cccntij;it]y ^uccccds in developing ihc more 
reuliNlic vIcwn that sharks arc a varied group of fishes and that 
only a traction of them arc dangerous to humans. The tone of 
appreciation tor and co^^crvation of shark diversity is diminished 
only tn the film's failure to note thai certain sharic populations arc 
threatened with decline as a result of intensified fishing for them 
in various parts of the world. Viewers arc treated to some spec- 
tacular footage — tor example, basking sharic, whale shark, great 
white sharic. and blue shark — and team that sharks are equipped 
with an extraordinary range of sensory capabilities. Various sci- 
entific invest ijzalions arc hiizhiiizhtcd. including those of Eugenie 
Clark, the seientiilc adVist^r for the film. She is featured in several 
segments and is an appealing blend of enthusiasm, curiosity, and 
MTicntific authority. Clark is particularly effective in stressing the 
beauty and grace of \harks and the relative harmlessness of most 
of them. The film ends on a note that offscLs the ominous begin- 
ning — a shark is photographed a\ it hatches from an eggcase chat 
is aiiachcd to the ocean bottom. This final sequence represents the 
potential for the harmonious coexistence of shark.^ and humans. 
The quality of the tllm is enhanced by the judicious use of back- 
ground mu.sie and by clear and precise narration. This film has 
something (o offcr to wide variety of audiences. — Michael H. 
Horn. Catiftttnia Sra:e Uniw. FuttertOn. CA 

Ftct'RE 12. A Jlhumww Rcprintt'd xviih pcrmiyxion of AAAS. Science Books 
& Films, May/June 1983. 
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or gel some combination of the above. The main rewards are likely to 
be seeing (or hearing) your work and knowing that you are helping to 
inform the public about science. 

Deciding What to Review 

As implied above, editors may propose works to review, and you can 
suggest items yourself One source of in formation on forthcoming books 
is the magazine Publishers Vt^eekly. Also, if specific companies often 
publish material in your fields you may ask them to send you announce-^ 
ment of new books. Such advance notice can be important, for most 
major magazines and newspapers review bnoks near the time of publi- 
cation. Some outlets for reviews, however, have more flexible timetables; 
in seeking books to review for them, browsing in bookstores and noting 
reviews by others can also be of aid. 

One difficult question is whether to bother reviewing a work that you 
consider poor. If such an item seems destined for a quick and quiet 
deaths the best approach may be not to interfere; save your words for 
when you want to change something- If, however^ the work is being 
heavily advertised, widely praised, or both^ you may be serving the 
public by pointing out its shortcomings. 

Another dilemma arises if you are asked to review a work by a rival 
or a friend. If you feel that you cannot be objective, or even that others 
will doubt your objectivity, the assignment might best be refused. If you 
do write the review^ perhaps include a phrase (for example^ '^vith whom 
I have long disagreed" or ^one of the colleagues whom 1 respect most**) 
that will help alert readers to your orientation. 

Preparing to Write the Review- 
Book reviewing, like other writing, is lai^gely a matter of preparation, 
A basic step, as in other assignments, is to obtain clear instructions: 
when to submit the reviewrwhat sorts of information to include, and 
what^. format to follow. If you are not familiar with the publication 
requesting the review^ become so. Ask the ediior about its readership 
and emphasis. Peruse several issues, and note their subject matter, slants 
and st>'Ie, Look especially carefully at the content and construction of 
book reviews publish©] previously. 

One obvious bit of advice* but one that book review editors note is 
more than occasionally violated {sometimes with embarrassing results)^ 
is to read the book carefully and without preconceptions. In addition to 
reading the book thoroughly^ perhaps skim it beforehand^ afterwards or 
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both in order to obtain an overview. To avoid groping for the passage 
that you wanted to quote or the statistic that you wanted to cite, take 
notes, either in the book or separately. Consider jotting down not only 
salient points and important passages from the work but also observ;a* 
tionsthat occur to you — and even specific words, phnscs. and sentences 
to use in the review. 

Talking to others about the book before you write the review may 
help you to formulate your ideas and to find out what the public wants 
to know. "Use your family and friends as sounding boards."* freelance 
book reviewer Jan Frazer advises. "Tell them about a new book you\e 
finished reading and watch their faces for the interest spark."^-*^* 

Writing the Review 

Book reviews vary from mere synopses C*book reports"), to combi- 
nations of summary and evaluation, to essays in which the book is only 
a launching point for a discourse on the reviewer*s own ideas. The 
suggestions below pertain mainly to the second* and principal, category. 
Figures 1 1 and 12 — examples of popular reviews of different lengths, 
for dilTerent segments of the public, and of works in different media — 
illustrate various elements of good reviews. 

Of course, a review should note the main sons of information and 
ideas in a work. Ideally, it should actually present some of that content, 
lor doing so not only helps the audience decide whether to read the 
book but also educates the public on its own. In addition, a review for 
the public should place the work in scientific and general context. "Give 
the so-what." Barbara Seeber, book review editor of5ae/ia*5J. empha- 
sizes. "The scientist doesn't need the so-what. The average reader does."" 

The review should also address the item*s strengths and weaknesses 
as a work for the public. Thus, a reviewer should assess more than 
whether the content is valid. Barbara WalthalL editor of 5c/e/itv' Btxiks 
& Films, notes the importance of considering whether a work clearly 
distinguishes fact from theory. Other questions include whether the 
amount of detail is appropriate for the intended audience and whether 
the style is clear and interesting. Presenting evidence, such as quotations, 
to suppon the evaluation not only strengthens a critique but also helps 
to illustrate sound scientific thinking. 

A work's visuals and physical qualities can also be worth discussing 
in a review. Photographs and diagrams are sometimes crucial to a 
popular science book: you may well want to comment on them (or on 
the lack thereoO. If the tvpography or bookmaking is exceptional in any 
w3y (be it favorable or unfavorable), perhaps mention that loo. Also 
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consider the relationship between a book's function and its form: for 
instance, is a field manual sturdy and of a convenient size? 

Another item to mention is the audience for whom the woric is 
appropriate. In addition, comparing a book with others (How does this 
home medical encyclopedia ranlc among its competitors? Is John 
McPhee's latest volume as good as his other ones? If you already have 
the first edition of this guide, is buying the second worthwhile?) may 
enhance a review^s usefulness. 

The reviewers main role is to evaluate a book evenhandedly and 
independently: beware of temptations that can interfere with doing so. 
Take care not to show ofTerudition for its own sake: the objective is to 
demystify science, not to make it seem obscure. Avoid needless sarcasm, 
wittiness that compromises accuracy, and nitpicking. Also, if others 
have reviewed the same book, be cautious about reading their critiques 
before at least composing a draft. 

A book review should itself exemplify good science writing. The 
content and style should suit the audience's background, interests, and 
needs; the language should be simple, concise, and concrete: and the 
writing should follow other principles of popular science communica- 
tion. Thereby a critique will achieve its full potential to celebrate 
presenting science to the public. 




Chapter 17 



Making an Oral Presentation 



Terror, confusion, distaste, embarrassment, and fatigue. Such are the 
feelings that many of us associate with giving a speech. For much of the 
sdentiHc community, delivering papers to peers is an unwelcome task — 
and public speaking is downright threatening. 

Yet oral presentations can be among the most effective and satisfying 
routes for presenting science to the public. First of all. they have human 
interest built in: the scientist. Second, they can draw on both hearing 
and sight, and sometimes other senses, both directly and through a wide 
range of audiovisual aids. Third, unlike writing, speaking permits im- 
mediate two-way interchange. 

Whether public speaking prov^ a punishment or a reward depends 
lai^ly on how one approaches it. As John B. Bennett, who has lectured 
extensively on oral communication at the Harvard Business School and 
elsewhere, notes, ''Take care with your preparation, take pains with 
vour rehearsal, and to a great extent tfie presentation will take care of 
itself" 



Delining the Audience and the Task 

In public speaking as in other communication, defining the audience 
and the task is basic to success. Table 9 presents twelve items to consider 
when you will be ^ving a speech. This checklist also can be used in 
instructing speakers whom you host. 



Making a Presentation Gear and Interesting 

When he was secretary to The American Physical Society. Karl K. 
Darrow suggested to its members the following demonstration: 
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Tabj.l Dtfmhi): the audtetuv atiJ f/w fa\k: 'fwvive hasiv iwms m check whai 

piannitif^ a s/Kw h 

1, What art ihc function and composiiion of ihc group thai you will address? 
How much will ihc audience knoyy about your field? 

2, At Whai cvcni will you be speaking? Docs it have a theme with which to 
link your rtmarks? 

3, Will Ihc prcscniaiion be pan of a scries? If so, should you coordinate your 
presentation with those ofihe other speakers? 

4, Why will group members be attending the event — mainly to hear you or 
for sotT|e_other reason? What is their attitude likely to be towttrd you and 
your field? 

5, Are any matters touehy? For instance, are there any topics, protocols, or 
people to treat especially sensitively? 

6, What are you supposed to discuss? How much Iccwuy do you have regarding 
the topic? 

7, What arc the objectives of your talk?.For example, should you oflcr mainly 
general enlightenment, praaical advice, entertainment or something else? 

K. How long should the presentation be. and will a question-and-answer period 
follow? 

9. How larige will the group be. and in what size and sort of room will it be 
meeting? 

10. What aiidiovisual equipment will be available? If you may be requesting 
equipment, how and by when should >'ou do so? 

I L Will adequate voice amplification be available? 

12, Shcuk) you provide anything (e.g.. your resume or curriculum viiac, acopy 
of your remarks, or handouts) in advance or at the time of the speech? 



Choose an article in The Physical Review*: let it be in your own 

field if you will, lest the result of the experiment be too frightful 

[R]cad the article— but read it according to the following prescrip- 
tions. Read straight through from beginning to end at the rate of 
160 to I80 words per minute. Never stop to think over anything* 

not even for five seconds. Never turn back Nc\cr look at an 

illustration until you get to the place where it is mentioned in the 
text: and when you get to that place, look at the illustration for ten 
or llftcen seconds and never look at it again/^^^ 

Imagine subjecting a member of the public to the above punishment, 
and some of the difTerences between writing a scientific paper and giving 
a popular presentation should become evident 

When readers find a written passage unclear, they can review it again 
(and again) at any pace until they understand. If their attention lapses, 
they can return to the item at any time and not have missed a bit. 
However, when part of a speech confuses audience members or lets 
their attention flag, they may well remain bewildered and stop listening. 
Thus, in oral presentations even more than in other forms of commu- 
nication to the public, special attention is necessar>' to keeping the 
material c/e^irand interesung. 
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The form o\ a speech, of eourse, is essential to clariiy. Thus, in 
preparing a presentation, eonsider the guidelines below: 

• Keep ihe speeeh*s overall strueture simple. For example, trace a 
project from start to finish, compare options, or present examples 
illustrating a principle. To help listeners follow along, promptly indi- 
cate what pattern the speech will take 

• Limit the number of points made. Also, present major ideas far 
enough apan so that the audience has time to grasp each; intersperse 
supporting material such as examples and anecdotes. 

• Try lo keep sections of a speech independent enough so that listeners 
■ who fail to understand or remember one part can nevertheless gain 

something from the rcst, ' 

• Repeal major points immediately to make sure that listeners grasp 
them. Perhaps also summarize at the ends of sections and of the entire 
speech. 

• Make the relationships among ideas clear. For example, include 
transitional phrases (e.g., "the second reason,^ ""in other words," and 
"to summarize") to help the audience to keep its place. 

In maintaining clarity, one advantage of oral over written communi- 
cation is the continual feedback from the audience. Do listeners look 
bewildered? Does attention seem to be flagging? Do questions from the 
audience suggest that the message has not come across? If so, perhaps 
clarify what you said. 

As for snagging and holding the audience's iniCrCSi. various tactics 
can be of aid. To nearly any popular science communication, the human 
son of interest literally adds life. Whereas this element can be hard to 
include in writing, oral presentations have intrinsic human interest, for 
a person delivers them. To help keep the audience listening, take 
advantage of its inierest in you. Do not hesitate to show expression and 
personality: if appropriate, talk about your own experiences (doing so, 
by the way, offers ^ fine chance to ponray the process of science). 
Perhaps tell anecdotes about other people as well. 

Relating what you say to listeners" prwxisting knowledge and con- 
cerns also draws interest. So do such devices as making pan or all of 
the material into a narrative and injeaing tasteful, relevant humor. 

Giving listeners active role also helps to retain their interest, and 
it may help them to retain what you say. If the audience is small ^*id 
the setting is informal, options include asking listeners questions, invit- 
ing them to interrupt vi^th comments, involving them in demonstra- 
tions, and letting them try out apparatus. Even if a group is large, you 
can give it a sense of participation through such approaches as rhetorical 
questions, thought experiments, and selfnquizzes. 

Finally, aesthetic elements add audience appeal. One need not be a 
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majestic orator to present science cfTcctively to the public. In fact* 
flashiness can distract listeners from the message to be conveyed. In 
general, a simple approach is best. Direct, vigorous wording: uncluttered 
audiovisuals: and a natural, friendly speaking style all help to make a 
presentation pleasant and interesting. 



Preparing and Using Notes 

As those of us who attend scientific conferences know all too well, 
hearing a paper read verbatim is often deadly dull. Many a speaker 
stares down at the manuscript the entire time and mutters a mile a 
minute in a monotone. Often the paper itself is written in a format that 
would be fine in print but is ineffective orally. Such a presentation is 
trying enough for the scientist intent on understanding it. The Ia:person 
confronted with sueh speaking might well give up, convinced that 
scientists are indeed bores. 



SOME OF OUR BOARD MEMBEffS 
DOLE OFF AT MEETINGS. DO 
\^ WU THINK trSMY 
5PEAKIN6 STYLE? 



\0U READ A PREPARED 
TEXT, YOU NEVER ALiOW 
QUESTIONS YOU SPEAK 
FOR EXACTLY (^/ 
TWO HOURS 



Y£S, I KNOW MY TECHNIQUE 

IS GOOD, m wmE Ty\ 

\^ TALKING OVER TWEIR 
HEADS , 
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Reciting u memorized speech can be at least as bad. If you have 
memorized your speech, you probably arc eoneentrating on not forget- 
ting anything, and you probably have reviewed your, words so much 
that you are thoroughly siek ofthem. Little wonder that you may sound 
like an automaton. Also, should you lose your place, you may not know 
what to say next 

Likcrwise. speaking without preparation is usually disastrous. As Mark 
Twain observed. **lt takes three weeks to prepare a good ad-lib 
speech.""*^* Few of us can spontaneously deliver an efTeetive talk even 
to our closest peers: presenting science in a form that the public will 
appreciate and understand takes panicular planning and work. 

In general, the best approach is a compromise; use tunes. Glancing at 
them from time to time, speak conversationally. Thus, combine the 
careful planning necessary for nearly any good science communication 
and the 5ipontancous style that makes human talk warm, lively, and 
interesting. In technical terms, give what is called an extemporaneous 
speech. 

How to prepare notes is a matter of choice. Some experts favor 
producing a manuscript and then transforming it into notes: a rule of 
thumb is that one double-spaced page equals about two to two and one- 
half minutes of talk. Others recommend working ^all along from an 
outline or a set of Hie cards. Your ultimate set of notes should likewise 
take the form most convenient for you. Many speakers prefer file cards. 
Others use sheets of paper extra-large type and triple spacing can aid 
visibility. Whatever the format, make an extra copy of the notes in case 
one is mislaid. "^Also. be sure to number your file cards," says one 
scientist who learned the hard way. 

Notes should contain both less and more than a speeches content. 
They should not state the entire text: rather, they should include such 
items as ideas, phrasings. and statistics, in order to help ensure that the 
talk is complete, efTeetive, and accurate. To be most useful they should 
also indicate such matters as when to introduce audiovisuals* where to 
pause or to change inflection, what pan of the presentation to reach by 
when, and which passages to omit if time falls shon. For clarity, consider 
marking such stage directions in a different color than the body of your 
notes. 

Of course, rehearse the presentation before giving it. Doing so helps 
you to devise effective phrasings. lets you adjust the timing (speeches 
often run slightly longer ""on stage** than in rehearsal, so plan accord- 
ingly), and aids in establishing your confidence. Perhaps practice the 
speech for individuals resembling the intended audience: maybe audio- 
(or even video*) tape yourself. Beware, however, of rehearsing too much. 
Better a presentation with a minor rough spot or two than one of which 
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you are too tired to impun the enthusiasm that brings oraJ communi- 
cation to life- 
Delivering the Presentation 

From the time that you arrive at the lecture hall until you bid the 
audience goodby. various matters of style can help guarantee success. 

Most of us experience ''butterflies in the stomach before we give a 
speech. ''I regard that as a good thing," oral communication expen John 
B. Bennen states. "You have to psych yourself up.** The rush of 
adrenaline that may be making your hean pound is probably giving you 
plenty of pep and making you extra alert Moving around a bit can help 
you comfortably discharge any excess energy before you speak. 

Then comes the presentation's opening. This crucial secuon has at 
least three goals: to present the speaker eflFectively from the start and 
create the desired atmosphere, to capture the audience's interest and to 
announce the subjea and structure of the speech. In achieving the first 
objective, showing confidence yet avoiding arrogance is the key. Let 
both the sound and the content of your words be friendly: perhaps 
thank the group for inviting you and include a phrase or two (for 
instance: ''as Professor X. a graduate of this institution and one of this 
country's foremost engineering educators, once said . . .''or ''in keeping 
with the theme of the YZ Society's fund drive for this year. Tve decided 
to focus my remarks on . . from which the group can infer that you 
know and appreciate its activities* achievements, and goals. Be aware 
that an expen presenting science to the public may inadvenently sound 
condescending: one way to help counteract this tendency is to use words 
and manner indicating that you will share ideis with, not bestow them 
on. the audience.*^* 

As for achieving the introduction's second goal of interesting the 
audience, many tactics are available. Unless you ait a gifted storyteller, 
beware of staning uith a joke. Devices that are easier for most speakers 
to use include reciting a relevant quotation, asking a rhetorical question, 
making a surprising statement, setting up suspense, and presenting an 
example. If the audience already cares about your topic, however the 
most effective strategy may be merely to state the subject perhaps briefly 
confirm its importance, and then proceed right ahead. 

Whatever the son of opening, it should not be so long as to bore or 
distract the audience. Rather, it should promptly fulfill its third function 
by noting the subject and structure of the speech. If you will be 
presenting a specific point of view., perhaps state it right away: should 
you fed. however that the audience may be hostile to your opinion. 
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perhaps build up to it grjdually. The beginning is also the time to state 
ground rules — for example, whether audience members may interrupt 
the speech or whether they should save questions and comments until 
the end. 

Scientists, especially those addressing the publie for the first time, 
often "put tremendous eflbrt into making a good Irad but then start 
drifting into jai^on."obscr\'es James Cornell of the H^rvard^mithson- 
ian Center for Astrophysics, which sponsors a scries of popular astron- 
omy lectures. The principles of presenting science to the public should 
remain in pby from a speech's beginning to its end. 

Speaking style also is important in presenting science effectively. The 
main advice on delivery, though, is no advice: bcyourHiC Be yourself — 
but be yourself at your best. The following hints may aid in doing so: 

• Shou' interest in your subject. If a speaker seems bored, why should 
listeners consider science (and scientists) anything but dull? The 
chance to put enthusiasm into your voice, to gesture, and to show 
expression on your face is a major plus of oral communication over 
print. Use it to attrjct the audience and to reinforce your words. 

• Use liming to your advantage: to attract attention, to separate ideas, 
and to emphasize important points. For example, pause between 
elaborating on one item and introducing another. Likewise, consider 
expressing m^jor conclusions slowly and deliberately, 

• Maintain plenty of eye contact. Many speakers, especially those 
unaccustomed to addressing the public, are most comfortable mum- 
bling into their notes and pretending that they are alone. However, 
looking at the listeners can help both them and you. Eye contact aids 
in keeping the audience's attention. It also lets you gauge the group's 
reactions so that you can adjust your remarks accordingly. 

• Be alert for poieBTially distracting habits. Nervousness about public 
speaking can readily give rise to fidgeting. Awareness of this tendency 



Despite the importmce-of style, a presentation need not be flawless 
to be good— or even to be outstanding. As long as speaken maintain 
their composure. the\' can misspeak and then correa themselves, foi^et 
to mention details, contend with uncooperative audiovisuals. or worse, 
and still do fine jobs. Listenen may not even notice such problems. If 
some do. they wilt probably identify with the speakers for their fallibility 
and respect them for their poise. 

A benefit of speaking to the public rather than writing for it is the 
chance to exchange ideas immediately. To make best use of this oppor-' 
lunity, anticipate likely questions and think of replies: perhaps have 
others quiz you in adv^ance. But no matter how well prepared you are. 



will help in avoidt^ it. 
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questions ilial arc dirtlcull to handle can arise. If an inquiry seems 
irrelevant even once you ask that it be clarified, one tactic is to shift 
attention with a transition such as "That's a fascinating question, but as 

1 see it a much more basic issue Another strategy, useful also when 

a persistent questioner is hostile or is seeking information of little interest 
lo the rest of the audience, is to suggest that the individual talk with 
you afterward. 

Sometimes listeners have questions but no one wants to be the first 
to ask. Therefore, consider arranging for an audience member whom 
you know (for instance^ your host) to begin the questioning. Perhaps 
even have such an individual ask you about a specific matter that you 
consider important but lacked time to discuss in your talk. 
' As for ending a speech, it need not be with a bang, but it should not 
be with a whimper Beware of trailing off with a faint and apologetic. 

"^Well. 1 suppose that's all I have to say " The tone should remain 

vigorou:^ to the end. Perhaps conclude with something lively such as a 
quotation or anecdote: circling back to a device used in your introduc- 
tion sometimes; works especially well If. however, your main goal has 
been to convey information and that is what the audience wanted, the 
best approach may be simply to summarize what you said. Alsa if you 
have been trying to impart a '^take-home message."* restate it clearly and 
vividly^ so that it will echo in your listeners" ears. And if you have 
enjoyed the chance to speak, consider saying so. 

Using .\udiovisuals 

One of the best speakers 1 know uses audiovisuals galore, in feet, he 
often show^ two or more slides at once. People today, he says, are 
accustomed to television and want lots lo see. Alsa he notes, audiovis- 
uals help to clarify his material 

Another of my favorite speakers rarely uses audiovisuals. His careful 
planning and excellent delivery more than suffice in interesting and 
informing his audience, and his field does not lend itselfeasily to visuals. 
Why struggle with audiovisuals. he asks, when they will add little la 
and may even distract from, his talks? 

Whether to use audiovisuals (and. if so. which ones to use) depends 
on both subject and personal style. It also depends on the size of the 
audience and the setting for the speech. (Visiting a lecture room before- 
hand, if possible, can assist in planning audiovisuals.) Finally, it depends, 
of course, on what apparatus is available. One seemingly obvious but 
oft-ncgleaed principle is to check that the desired equipment will be 
present and working: if in doubt, bring your own along, or at least take 
key components such as chalk, an extension cord, a pointer, and an 
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cxini projcclor bulb. 

In considering audiovisuals. remember ihal ihey arc audiovisual aids. 
Properly used, ihcy clarify, reinforce, and supplement oral communi- 
cation; they do not substitute for or compete with it Thus* keep 
materials as simple as they can be and still convey their message: limit 
the number of points made in each, and exclude extraneous details. 
Also be sure to show visuals for long enough so that viewers can absorb 
the content, but do not present them so early or leave them on so long 
that they distract the audience. Third, do not rely on aids alone to 
convey th^ information; describe their content and discuss its signifi- 
cance. 

Many ditTerent audiovisual aids are available to suit various needs 
and constrai nls. The blackboani among the simplest and least expensive 
to use, is well suited for presenting brief messages and simple diagrams 
to small audiences. Its schoolroom connotations may be a plus in some 
situations but a minus in others. Speakers using blackboards should 
generally plan in advance what they will write and draw. 
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Flip charts, arc another way to prcscal brief messages and simple 
diagrams to small groups. You can prepare them eomplelcly in advance* 
or you can sketch words and drawings in pencil and then trace the lines 
in fclt-tiPpcd marker at the relevant times in a speech* One option is to 
leave alternate pages blank* so that you need neither leave a chart in 
view once you arc done with it nor show the next prcmaturely/"Mf you 
want to show more than one page at a time, you can tear ofT pages and 
tape them onto the wall 

Because of its convenience and versatility* the aw'rhead projmo'r is a 
favorite of many speakers* li is suitable for various sizes of settings, can 
be used in a normally lit room, and lets you face the audience* You can 
make the overlays before a speech (either with markers or on a copying 
machine), write or draw during the presentation, or both* If you have 
prepared an overlay in advance, you can cover it and reveal it a bit at a 
time* Also, you can pile overlays on top of each other to build up 
diagrams of incn^Msing complexity* 

Sliilc\s\ which can be seen by nearly any size of audience, can lend 
great authenticity and immediacy: when you cannot bring the real thing 
into the lecture hall, slides can be an excellent second besL They also 
arc a fine way to present drawings and cartoons* To be effective, 
however, slides must be appropriately made and used* In order to be 
legible, a typewritten slide should be double spaced and contain at most 
six to nine lines of text: each line should be no more than 45 characters 
longJ**^ Diagrams presented on slides should be simple as well* Repeat- 
edly switching lights off and on can distract an audience, but leaving 
the room dark too long between slides can lull viewers to sleep: therefore, 
try to group slides in one bunch or a very few. Plan far enough in 
advance, so that slides arc ready and that functioning equipment is 
available* 

If a topic has an auditory component (say. the call of an animal or 
the speech produced by a machine), audioiapes can help bring a talk to 
life* A relevant snatch, of music or conversation can enhance a presen- 
tation, too* Obtaining the proper equipment will help ensure that 
listeners hear the material loud and clear* 

Especially when movement is basic to a subject, a videotape or movie 
can both enliven and clarify a talk. Consider. using part or all of a 
commercial film or tape, or of footage made in the course of research; 
if a sound track exists, think about whether to use it or to provide words 
of your own* Of course, be sure that the equipment is suited to the 
setting* so that the full audience can see (and. if appropriate, hear): to 
avoid lags during a talk, have everything set up in advance. 

If the subject, type ofaudience, and setting permit another option is 
to show the real thing or a model thereof, A related approach is to 
conduct a demonstraiiort. At their best, such as in Michael Faraday^s 



137 



I .^2 Prcscnthi}^ Scicna' Otrealy to the PuNk 

ninciccnlh-ccnlury discourse ''The Chemical Hislory of a Candle/'*''^ 
demonstrations can combine drama and information most cItiXUvdy, 
At their u-orst, they can be confusing, condescending, or mere flops. If 
you will indeed be giving a demonstration, not only prepare carefully 
to make it work: also plan how you can make your presentation work 
even if the demonstration docs not. 

Finally, especially if a presentation has a take-home message, consider 
giving listeners handouts to take home. For instance, distribute outlines, 
brochures, or reading lists before or after you speak. Any such items 
should, of course, follow the basic principles of popular science writing. 

Oral presentation orers many chances to make science clear and 
interesting to the public. Plan carefully to take advantage of these 
opportunities, and most likely the wretched feelings usually associated 
with public speaking will give way to satisfaction and pride. 
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Pursuing a Career 

in Science Communication 



presenting science to the public can be important feasible, and 
rewarding for many in science. A few scientists va!ue this aaivity so 
highly, prove so adept at it. and find it so satisfying that they devote 
their careers totally or in pan to it If you enjoy informing the public 
about science, like dealing with a wider range of topics than is possible 
in most sdentific posts, and wish to function independently yet meet 
many interesting people in your work, science communication may be 
a fine area for you. 

Recognizing the Niches 

Science communication contains a wide range of niches. Some of the 
most visible are in the mass {and semi-mass) media. Science-oriented 
positions for editors, reponers. and others exist at science, health, and 
technology magazines: at other periodicals {e.g., news, businesSn and 
women's magazines): at newspapers: and imhe broadcast media. The 
number of such jobs seems to be growing, but so does the number of 
people interested in them. Indivifiuals combining scientific backgrounds 
and communication skills are likely to compete well for the available 
posts. Science training is a particular asset in seeking employment at 
trade magazines, newsletterson science and technology, and other semi- 
technical publications. 

Opponunities also exist at public information offices, where a scien- 
tist's presence can both enhance the media's coverage of science and aid 
in presenting science directly to the public* A scientist may either work 
full time for such a unit or combine ^'ork for it with other responsibilities 
such as administration, research, or technical writing or editing. Loca- 
tions of PI offices dealing with science include univer^ties, research 
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institutes, government agencies, corporations, hospitals, professional 
societies, and foundations and interest groups. 

Other organizations also hire scienlrsts for roles in popular science 
communication* For example, niches sometimes become available at 
museums and the firms that design exhibits for them, at publishing 
companies that issue popular science books, and at consulting firms 
that prepare materials lor general and semi-technical audiences. 

Freelancing is another alternative. It can. however, be a precarious 
living. Before relying on it entirely, an individual is wise to have sources 
of assignments waiting and a strategy for dealing with lean times. One 
approach istotakea full-timejob while establishing contacts, freelancing 
on the side, and building up a bank account* Another option is to do 
other work part time and (rcclance the rest; unlike many freelancers, 
those with sdence backgrounds often can find well-paying pan-time 
aeiivity (for example, consulting, technical writing or editing, clinical or 
laborator>^ work, or computer programming)* 

Breaking into Science Communication 

Several means are available to increase your skill in science writing, 
to demonstrate your competence to potential employers, and to test 
whether work in science communication truly interests you. 

One route to a science writing career is formal training — for example, 
journalism school or a science communication program such as that at 
the University of California at Santa Cruz. Such education can be 
particularly valuable as a source of contacts and credibility. A Dtreciory 
of Science Communication Courses. Programs, and Faadiy is available 
through Lawrence Verbis Department of Chemistry. State University 
of , New York at Bingham ton. 

Another path is an internship. For example* since 1975, the AAAS 
Mass Media Science and Engineering Fellows Program has placed up 
to about twenty adN'anced science and engineering students per summer 
at newspapoHv magazines, and radio and television stations: many. of 
the participants have gone on to science writing careers. Of course, you 
may also set up an internship independently. 

Freelancing while pursuing traditional scientific activities or while 
completing youreducaiion is still one more route, "^he published anicles 
("clips") that you produce can be crucial in convincing editors and 
others to hire you. An alternative is to take a job in non-science-related 
journalism (e.g.. as a general reporter) to establish and prove your skills. 

Another strateg>' is to work your way from one pan of an organization 
into another or otherv^ise to create your own niche. For example, you 
may work mainly in research or administration but sometimes assist a 
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public information office or do some popular science writing as part of 
your own work. Then presenting science to the public may evolve into 
a larger and lai^er part of your rote. 

Seeking and Accepting Positions in Science 
Communication 

Science-trained science writers are a special commodity. Although 
they arc well suited for a wide range of activities, many employers that 
could benefit from their services have never considered hiring such 
individuals or even realized that they exist. Therefore, do not limit your 
search to advertised positions* If a setting seems like a logical one in 
which to apply your skills, send a resume, a cover letter geared to the 
specific oi^nizalion, and perhaps some writing samples. Do not give 
these materials only to the personnel office, which may well dismiss 
them because you fall outside a standard category. Also submit them to 
the head of the unit where you may wish to work or to someone else 
who seems likely to appreciate what you can offer 

in addition, let your pursuit of a science writing job be widely known. 
Science journalists, science communication faculty, and others often 
hear of openings and may be able to match you with one. The National 
Association of Science Writers {P,0, Box 294, Greenlawn. New York 
11740) and the American Medical Writers Association (5272 River 
Road, Suite 370, Bethesda, Maryland 20816) can also be valuable 
sources of contacts and job information. 

Breaking into science communication is usually much harder than 
changing positions within the field. Therefore* even if a job does not 
seem ideal, it may be worth taking initially. Once you demonstrate your 
skilK you will probably find it easy to move sideways and up. especially 
if you stay alert for opportunities and are vigorous in pursuing them. 
The biggest logistical hurdle is at the start. Thereafter, the greatest 
challenges — and the deepest satisfactions — are those of science com- 
munication itself. 
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PRESENTING SCIENCE 

TO THE PUBLIC 

by 

Barbara Gastel, M*D* 

Have you ever had toexplain acomplicated scientific 
experiment to a non ptofc^^ional group? Have you 
ever had to write a tequcst fot research funds in 
English that anyone can understand? H^ve you ever 
had to give a talk to an audience of school children? 
Ot patents? Or explain to a medical patient the ins 
and outs of a particularly complex problem? Or give 
an interview to the press on a scientific subject of 
popular interest? 

If you can identify with any of these communications 
problems, you will welcome this book by a physician 
who has specialized in scientific communication. Dr. 
Gastel draws on her own extensive experience as an 
interpreterof medical science to the public. Her book 
is a readable, useful and cheerful reminder to 
pr<rf'essionals in science> medicine> engineering, and 
technology that communicating with the public is a 
responsibility that must be met, and that can be met 
with relative ease, once the basic prioctples of 
effective communication are understood. 

The book is divided into two parts. Part 1 deals with 
ptesenting science through the mass media. Topics 
coveted include: 

■ Recogniidng who reports on science 

■ Realizing how the press works 

■ Preparing for the interview 

■ Making the most of the interview 

■ Knowing how the media differ 

Part 2 deals with presenting science directly to the 
public and includes the following: 

■ Articles, books, and broadcasting 

■ Interviewing and other basics 

■ Writing eSectively 

■ Making an oral presentation 

Throughout, Dr. GastePs tone is superbly assured, 
her s^le is impeccable, and, the material she presents 
follows her own precepts, and is, therefore, a delight 
to read. 
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"Every scientist who cares how the public understands his or her work — and evciy 
scientist should care — needs this book It is not only an invaluabk manual for those w 
want to write or speak directly to a genei^ audknoe but also an inte^ 
eSectivcly, truthfully, and tactfully with the press and media." William Bennett, 
Editor, TAc Harvard M^Hcal Schoot HeaHh Letter 

Presenting Science to the PubUc will be highly usefiil to all scientists, physicians, 
efigineers> and other professionals who need to conv€>' difiicult, abstruse, or highly 
technical information to nontechnical aud^nces* In the book, Barbara Gastel, M,Do 
explains in a dear, informal, and very readable manner the pros and cons of 
coinmuriicating such information through the media — press, radio^ and tdevision — and 
of oommtmicating dirccdy with the public. 

The book sets out the basic prindplesofcommunicaQon, and iUustrates these prindples 
with examples gleaned from the auxhor^s own considerable experienoe. The result is a 
lively and practical book whidi will be a welcomeaddition to many a professional's library* 
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